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(wherein 

Ri is the following formula (II): 




or the following formula (III): 




(III) 



(wherein R 3 , R 4 and R 5 each independently represents a hydrogen atom, an alkyl group having from 1 to 6 
carbons or an alkoxy group having from 1 to 6 carbons, and R 9 and R 10 each independently represents a hydrogen 
atom, an alkyl group having from 1 to 6 carbons or an acyt group having from 2 to 11 carbons); 

30 R2 represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, an 

aryi group having from 6 to 12 carbons, which may be substituted, a heteroaryt group having from 4 to 11 carbons, 
which may be substituted, an aralkyl group having from 7 to 14 carbons, which may be substituted, a heteroaryialkyl 
group having from 5 to 13 carbons, which may be substituted, or an acyt group having from 2 to 11 carbons; and 
X represents a carboxy! group which may be esterified or amidated], 

35 NF-kB inhibitors comprising the novel substituted benzoic acid derivatives or its hydroquinone form or pharma- 

ceuticaUy acceptable salts thereof as active ingredients, and application thereof to a preventive or therapeutic agent 
for inflammatory diseases, autoimmune diseases and viral diseases, which are used as an inhibitor of gene expression 
of one or more substances selected from the group consisting of 11-1 . TNF-o, IL-2, H_-6. \LS, iNOS. granulocyte colony- 
stimulating factor, interferon-* ICAM-1 . VCAM-1 , ELAM- 1 , major histocompatibility system class I, major histocompat- 

40 ibiiity system class II. 0-2 microglobulin, immunoglobulin tight chain, serum amyloid A, angiotensinogen, complement 
B. complement C4. omyc, HIV, HTLV-1, SV40. CMV and adenovirus. 

[00171 The present Invention also provides a preventive or therapeutic agent for diseases caused by the activation 
of NF-kB, comprising a novel substituted benzoic acid derivative represented by formula (I), or its hydroquinone form, 
or pharmaceuticalry acceptable salt thereof, as an active ingredient 



BRIEF DESCRIPTION OF THE DRAWINGS 
10018] 



50 Fig. 1 shows the results when a 7-week-old C3H/HeN female mouse was intraperitoneal^ administered with GaiN/ 

LPS and immediately thereafter, administered with the compound of Example 112, the Ever was removed 60 min- 
utes after the stimulation and the TNF-a mRNA levels (center in the Figure) and the 1-10 mRNA levels (right In 
the Figure) in liver were measured, in addition 90 minutes after the stimulation. Wood was collected from the heart 
and the TNF-a levels (left in the Figure) in plasma were also measured. 

55 Fig. 2 shows the results when a 7-week-oW C3H/HeN female mouse was intraperitoneaOy adrrdmstered with GalN/ 

LPS and. 10 minutes before this, administered with (he compound of Example 112. the Over was removed 60 
minutes after the stimulation and the TNF-a mRNA levels were measured, (right in the Figure) and. 90 minutes 
after the stimulation, blood was collected from the heart and the TNF-a levels (left in the Figure) in plasma were 
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also measured. 

Fig. 3 shows the results when a 7-week-old C3H/HeN female mouse was intraperitoneally administered with GalN/ 
LPS and, 10 minutes before this, administered with the compound of Example 157, the liver was removed 60 
minutes after the stimulation and the TNF-a mRNA levels were measured (right in the Figure) and, 90 minutes 
after the stimulation. Wood was collected from the heart and the TNF-a levels (left in the Figure) in plasma were 
also measured. 

Fig. 4 shows the foot edema ratio when carrageenin was subcutaneously administered to the foot pat of the right 
hind leg of rat and immediately thereafter, 100 mg/kg of the compound of Example 112 or Example 157 was orally 
administered or 10 mg/kg of indomethacin as a positive control was also orally administered. The foot edma ratio 
was calculated according to the formula: (volume of foot after administratwn of carrageenin-volume of foot before 
admintstration)/volume of foot before administration x 100, and shown by the average of foot edma ratio +/-SE. 

MODE FOR CARRYING OUT THE INVENTION 

[00191 When the substituted benzoic acid derivative, as an active ingredient of the present invention, has a benzo- 
quinone ring within the molecule, a corresponding hydroquinone form can be easily obtained by the reduction. Accord- 
ingly, in the present invention, a hydroquinone form resulting from the reduction of a benzoquinone ring of a substituted 
benzoic acid derivative as an active ingredient of the present invention can also be used as an active ingredient of the 
present invention. The "hydroquinone form" means a compound that is formed by converting an oxo at the 1 -position 
and/or the 4-position of the benzoqui none ring of the benzoquinone derivative of the present invention to a hydroxy 
group chemically with a catalyst etc.. or biochemically with an enzyme etc., or by converting with reduction in vivo and 
that still has an activity equivalent to that of the benzoquinone derivative. 

[0020] As for the pharmaceuticany acceptable salt for use in the present invention, examples thereof include salts 
with an inorganic acid such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid and hydrobromic acid, an 
organic acid such as maleic acid, fumaric acid, tartaric acid, lactic acid, citric arid, acetic acid, methanesulfonic acid, 
p-toluenesulfonic acid, adipic add, palmitic acid and tannic acid, an inorganic metal such as alkali metal (e.g. t lithium, 
sodium, potassium) and alkali earth metal (e.g.. calcium, magnesium), and a basic amino acid such as lysine. 
[0021] In the formula, R 1 represents the following formula (II): 



O 




° (ID 

or the following formula (III): 




(III) 



[0022] In the formulae. R 3 . R 4 and R 5 each independently represents a hydrogen atom, an alky! group having from 
1 to 6 carbons or an alkoxy group having from 1 to 6 carbons. Preferred examples of the atkyl group include a straight 
or branched saturated aliphatic hydrocarbon group having from 1 to 6 carbons, such as methyl, ethyl, propyl, tsopropyt. 
n-butyf. sec-butyl, tert-butyt. pentyt, tsopentyt. neopenryt. tert-pentyt and n-hexyi, a saturated alicycfic hydrocarbon 
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group such as cyciopropyl, cyciobutyl. cydopentyl and cyclohexyl, and a saturated aficycfic hydrocarbon group-aliphatic 
hydrocarbon group such as cydopropytmethyl. cyctopropytethyl and cydoburylmethyt. The alkoxy group means a group 
resulting from bonding of the above-described alky! group to an oxygen atom and preferred examples of the alkoxy 
group include a straight or branched alkoxy group having from 1 to 6 carbons, such as methoxy, ethoxy. propoxy. 
isopropoxy, n-butoxy. isobutoxy, sec-butoxy and tert-butoxy. 

[0023] R 9 and R 10 each independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons or 
an acyl group having from 2 to 11 carbons. Preferred examples of the alkyl group include a straight or branched sat- 
urated aliphatic hydrocarbon group having from 1 to 6 carbons, such as methyl, ethyl, propyl, isopropyl. n-butyl, sec- 
butyl tert-butyl. pentyl. isopentyt. neopentyt, tert-pentyl and rvhexyU a saturated alicycfic hydrocarbon group such as 
cyctopropyl. cyciobutyl. cydopentyl and cyctohexyt. and a saturated alicycfic hydrocarbon group-aliphatic hydrocarbon 
group such as cydopropylmethyl. cyctopropytethyl and cyctobutylmethyl. Preferred examples of the acyl group include 
an acetyl group, a propanoyl group, a butanoyt group, a cydopropylcarbonyl croup, a cyclopentylcarbonyl group, a 
cydohexylcarbonyl group, a benzoyl group, a 2-pyridinecarbonyl group, a 3-pyridinecarbonyl group and a 4-pyridme- 

carbonyt group. t . . 

[0024] R 2 represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, 
an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryl group having from 4 to 11 carbons, 
which may be substituted, an aralkyt group having from 7 to 14 carbons, which may be substituted, a heteroarylalkyl 
group having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 11 carbons. 
[0025] In the present invention, spedfic examples of the substituent for a group "which may be substituted" include 
an aryl group, a heteroaryl group, a hydroxy group, an alkoxy group, an acytoxy group, a carboxyt group, an alkoxy- 
carbonyl group, an aryloxycarbonyl group, a carbamoyl group which may be substituted, an amino group which may 
be substituted, a cyano group and a halogen atom. 

[0026] Accordingly, preferred examples of the alkyl group indude those described above and preferred examples of 
the substituted lower alkyl group having from 1 to 6 carbons indude a hydroxymethyl group, an alkoxymetrtyt group, 
an aminomethyl group, a mono- or di-substituted aminomethyl group (e.g.. N-methylaminomethyl. N.N-dimethylami- 
nomethyl). a cyanomethyl group, a carboxymethyl group, a methoxycarbonylmethyl group, an ethoxycarbonylmethyl 
group and a carbamoytmethyl group. 

[0027] Preferred examples of the aryl group having from 6 to 12 carbons, which may be substituted, indude a phenyl 
group a 4-methoxyphenyf group, a 3-methoxyphenyl group, a 2-methoxyphenyl group, a 3.4-dtmethoxyphenyl group, 
a 3.4. Wrimethoxyphenyl group, a 4-trrfiuoromethylphenyt group, a 4-rrwrphofinophenyl group, a 4-cyanophenyt group, 
a 4-chlorophenyl group, a 4-nitrophenyl group and a 1-naphthyt group. 

[0028] Preferred examples of the heteroaryl group having from 4 to 11 carbons, which may be substituted, include 
a 2-pyridyl group, a 3-pyridyl group, a 4-pyridyl group, a 2-furanyl group, a 2-thienyl group, a 2-pyrimidirtyl group, a 
2-ouinolyl group and a 3-isoquinolyl group. . . 

[0029] Preferred examples of the aralkyt group having from 7 to 14 carbons, which may be substituted, include a 
benzyl group, a 4-nitrobenzyl group, a 3-nitrobenzyl group, a 4-methoxybenzyl group, a 3^nethoxybenzyl group, a 
4-chlorobenzyl group, a 2-phenethyt group and a 3-phenytpropyt group. 

[0030] Preferred examples of the heteroarylalkyl group having from 5 to 13 carbons, which may be substituted, 
indude a 4-pyridytrnethyt group, a 3-pyridylmethyl group, a 2-pyridytmethyl group, a 2-(pyridin-4-yl)ethyl group, a 2-<py- 
ridin-3-y!)ethyl group, a 2-qmnofyimethyJ group and a 3-isoquinorytmethyl group. 

[0031] Preferred examples of the acyl group having from 2 to 1 1 carbons include a straight or branched alkykarbonyl 
group having from 2 to 11 carbons, an arytearbonyl group having from 7 to 11 carbons, which may be substituted, and 
a heteroarytcarbonyl group having from 4 to 10 carbons, which may be substituted. In the aiylcarbonyl group, the aryl 
group which may be substituted indicates an aromatic hydrocarbon group such as phenyl, riaphtbyl and indenyl. and 
in the heteroarylcarbonyl group, the heteroaryl group which may be substituted Indicates an aromatic heterocyclic 
group such as 2-pyridyl. 3-pyridyl and 2-pyrimidyl fm this case, the aromatic ring may be substituted by one or two 
substituent(s) selected from a tower alkyl group such as methyl, ethyl and propyl, an alkoxy group such as methoxy 
and ethoxy. a halogen atom such as chlorine atom, fluorine atom, and a carboxyt group which may be esterified or 
amidated). Preferred examples thereof indude an acetyl group, a propanoyl group, a butanoyl group, a pentanoyl 
group, a benzoyl group, a p^lorobenzoyl group, a nicotinoyt group, an tsonicotrnoyl group and a P* 0 ^ ^roujx 
[0032] R 2 is preferabfy a hydrogen atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxyphenyf 
group, a 3-pyridyl group, a 4-pyridyl group, a benzyl group, a 3-pyridytmethyl group, a 4-pyridymethyl group, an acetyl 
group a carboxymethyl group, a metrioxycartorrylrnethyl group or a tert-f^xycarbonylmetfTyl group. 
[0033] X represents a carboxyt group which may be esterified or amidated. Preferred examples of the carboxyl group 
which may be esterified or amidated indude a group -COC^ 
havir^ from 1 to 6 cait>ons. which rr^ 

substituted), a group -CONR 7 R* (wherein R 7 and R 8 each independently represents a hydrogen atom, an alkyl group 
having from 1 to 6 carbons, which may be substituted, an aryl group having from 6 to 12 carbons, which may be 
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substituted, a heteroaryt group having from 4 to 11 carbons, which may be substituted, an aralkyt group having from 
7 to 14 carbons, which may be substituted, or a heteroaryfalkyt group having from 5 to 13 carbons, which may be 
substituted, or R 7 and R 8 , together with the nitrogen atom to which they are attached, represent a heterocyclic ring 
which may further contain a nitrogen atom, an oxygen atom, and or a sulfur atom or may be condensed) and a group 

5 -CONR 7 R 8 (wherein R 7 and R 8 . together with nitrogen atom to which they are attached represent a 5- to 8-membered 
nitrogen-containing heterocyclic ring which may contain from 1 to 3 heteroatoms selected from the group consist of a 
nitrogen atom, an oxygen atom and a sulfur atom, in addition to the carbon atom and nitrogen atom which may be 
substituted, and the carbon atom or sulfur atom on the ring may be converted into an oxide form). 
[0034] Specific preferred examples of the substituents R 6 . R 7 and R 8 in these functional groups include the following. 

*o Preferred examples of the atkyl group having from 1 to 6 carbons include a straight or branched saturated aliphatic 
hydrocarbon group such as methyl, ethyl, propyl, isopropyl, butyl, isobutyf. sec-butyl, tert-butyl, pentyl. tsopentyt, ne- 
opentyl and hexyl, a saturated alicydic hydrocarbon group such as cyctopropyt, cyctobutyl, cyctopentyt and cyclohexyl, 
and a saturated alicydic hydrocarbon group-afiphatic hydrocarbon group such as cydopropylmethyl, cyclopropytethyl, 
cydobutytmethyt and cyclopentytmethyt 

* 5 [0035] Preferred examples of the substituted alky! group having from 1 to 6 carbons include an atkyl group substituted 
by a group selected from the group consisting of a) an aryt group such as phenyl and naphthyl (in this case, the aromatic 
ring may be substituted by one or two substituent(s) selected from an alkyl group such as methyl, ethyLand propyl, a 
halogen atom such as chlorine atom and fluorine atom, and a carboxyt group which may be esterified or amidated), 
b) a heteroaryt group such as 2-pyridyf, 3-pyridyt and 2-pyrimidinyl, c) a carboxyt group which may be esterified or 

20 amidated, d) a hydroxyl group, e) an alkoxy group, f) an amino group which may be substituted and g) a cyano group. 
Particularly preferred specific examples thereof include a carboxymethyl group, a methoxycarbonyfmethyl group, a 
carboxyethyt group, a carbamoylmethyf group, a 2-hydroxyethyl group, a 3-hydroxypropyl group, a 4-hydroxybutyl 
group, a 2-{diethytamtno)ethyl group, a cyanomethyt group and a cyanoethyl group. 

[0036] Preferred examples of the aralkyt group having from 7 to 14 carbons, which may be substituted, include a 
25 benzyl group, a 4-nitrobenzyf group, a 3-nitrobenzyl group, a 4-methoxybenzyf group, a 3-methoxybenzyl group, a 
4-chJorobenzyt group, a 2-phenethyl group and a 3-phenyf propyl group. 

[0037] Preferred examples of the aryl group having from 6 to 12 carbons, which may be substituted, include an 
aromatic hydrocarbon group such as phenyl, naphthyl and indenyl. In this case, the aromatic ring may be substituted 
by one, two or three substituent(s) selected from an alkyl group which may be substituted, such as methyl, ethyl, propyl, 

30 trifluoromethyl and cyanomethyt, an alkoxy group which may be substituted, such as methoxy, ethoxy, tsopropoxy and 
trifluoromethoxy, a hydroxyl group, a nitro group, an amino group which may be substituted, such as amino, N-meth- 
ytamino, N ,N-di methylamino, rriorpholino and a fkoxy carbamoyl, a trifluoromethanesuffonyl group, a heterocycfic ring 
such as imidazoM-yf and 1H-pyrazo4-3-yl, a halogen atom such as chlorine atom and fluorine atom, and a carboxyt 
group which may be esterified or amidated. 

35 [0038] Preferred examples of the heteroaryt group having from 4 to 1 1 carbons, which may be substituted, include 
an aromatic heterocyclic group such as pyridin-2-yl. pyridirv3-yt, pyridin-4-yl and pyrimtdin~4-yt. In this case, the aro- 
matic heterocyclic ring may be substituted by one, two or three substituents) selected from an alkyl group which may 
be substituted, such as methyl, ethyl, propyl, trifluoromethyl and cyanomethyl. an alkoxy group which may be substi- 
tuted, such as methoxy, ethoxy, tsopropoxy and trifluoromethoxy. a hydroxyl group, a nitro group, an amino group which 

40 may be substituted, such as amino. N-methylamino. N.N-dimethytamino, morphotino and atkoxycarbamoyl, a trifluor- 
omethanesuffonyl group, a heterocyclic ring such as irrtidazoM -yf and 1 H-pyrazot-3-yt. a halogen atom such as chlorine 
atom and fluorine atom, and a carboxyt group which may be esterified or amidated. 

[0039] For example, in the case of an amidated carboxyt group, when in the group -CONR 7 R 8 R 7 and R 8 , together 
with the nitrogen atom to which they are attached, represent a heterocyclic ring which may further contain a nitrogen 
45 atom, an oxygen atom and/or a sulfur atom or may be condensed, preferred specific examples of the heterocyclic ring 
include a piperidino group, a pyrrofidino group, a morphotino group, a thiomorpholino group, a piperazino group and 
a hornopiperazino group. 

[0040] The carbon atom or sulfur atom on this ring may be converted into an oxide or the ring may have thereon one 
or two substituent(s) selected from an atkyl group such as methyl, ethyl and propyl, an dry) group which may be sub- 
50 stituted. such as phenyl, 4-rnethoxyphenyl, 4-chtorophenyl and naphthyl, a heteroaryt group which may be substituted, 
such as 2-pyridyt, 3-pyridyl and 2-pyrimidyl, a carboxyl group, a carbamoyl group which may be substituted, such as 
carbamoyl and dimethylamtnocarbarrioyl. and an arafkyi group which may be substituted, such as benzyl, 4-chtoroben- 
zyl, 2-pyridytm ethyl and 3-pyridylmethyl. 

[0041] Examples of the amino group which may be substituted include a group -NR 3 R b (wherein R a and R b each 
55 independently represents a hydrogen atom or a tower alkyl group having from 1 to 6 carbons, which may be substituted, 
or R a and R b . together with the nitrogen atom to which they are attached represent a heterocyclic ring which may 
further contain a nitrogen atom, an oxygen atom or a sulfur atom or may be condensed), a group-NHCOR 0 (wherein 
R° represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, or an aryl 
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group having from 6 to 12 carbons, which may be substituted), a group -NHCOCH 2 NR <, R e (wherein (V s and _R» each 
independently represents a hydrogen atom, an alky! group having from 1 to 6 carbons, which may be substituted, or 
an artf group having from 6 to 12 carbons, which may be substituted, or * and R*. together with the nrtrogen atom 
to which they are attached represent a heterocyclic ring which may further contain a nitrogen atom, an oxygen atom 

s or a sutfur atom or may be condensed), a group -NHSO^' (wherein R' represents a tower alkyl group ha^ from 1 
to 6 carbons, which may be substituted, or an aryl group having from 6 to 12 carbons, which may be substituted), a 
qroup -NR9COOR" (wherein Re represents a hydrogen atom or a tower alkyl group having from 1 to 6 carbons, which 
may be substituted, and R* represents a tower alkyl group having from 1 to 6 carbons, which may be ****^<* 
an aryl group having from 6 to 12 carbons, which may be substituted), a group -NHCONRW (wherein R-'andWeach 

to independently represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, 
or anaryl group having from 6 to 12 carbons. which may be substituted, or R" and Ri. together with the nitrogen atom 
to which they are attached represent a heterocyclic ring which may further contain a nitrogen atom, an oxygen atom 
or a sutfur atom or may be condensed), and a group -NHC (=NH) NRW (wherein R* and R> each .independently 
represents a hydrogen atom or a tower alkyl group having from 1 to 6 carbons, which may be substitute^ 

,5 [00421 Preferred examples of the lower alkyl group having from 1 to 6 carbons, which may be substituted. .nclude a 
straight or branched saturated aRphatic hydrocarbon group such as methyl, ethyl, propyl, isopropyl. n-butyl.sec-butyl. 
tert-butyl pentyl. isopentyl. neopentyl. ten-pentyt and n-hexyl. a saturated aficycfic hydrocarbon group such as cycto- 
propyl. cyctobutyl. cyctopentyl and cydohexyt and a saturated alicyclic hydrocarbon group-aliphatic hydrocarbon group 
such as cydopropytmethyt. cydopropylethyl and cydobutytmethyl. 

20 [0043] Preferred examples of the aryl group having from 6 to 12 carbons, which may be suteti.uted. «>dude a phenyl 
group a 4-methoxyphenyl group, a 3-methoxyphenyt group, a 2-methoxyphenyt group, a 3.4-d^nethoxyphenyl group, 
a 3.4.54rimetnoxyphenyl group, a 4-trifluoromethylphenyl group, a 4-morpholinophenyl group, a 4-cyanophenyl group, 
a 4-chlorophenyt group, a 4-nitrophenyl group and a 1-naphthyt group. . 
100441 In this case, specific preferred examples include an amino group, a methylam.no group, an ethytam.no group. 

25 an rvpropylamino group, a dhnethylamino group, a diethylamino group, a (2-hydroxyethyl)amirK>group. a (3-hydroxy- 
propyDamino group, a (44iydroxybutyl)amino group, a di(2-hydroxyethy0amino group, a (2-diethylainmoe^yOamuK) 
qroup a (carooxymethyOamino group, a di(carooxymethy()amino group, an (etho)rycarix)nytmethyf)am.no group, a d. 
^n^oxVcarbonytmethyOamim group, a benzytamho group, a benzyt(methy1)amlno group an acetytemmo group, an 
n^ptonylarnrno group, a (2-chtoroacety1)aminogroup. a (2-aminoacetyl)amlR0 group, a (2-ntocphoKnoacetyOanuno 

30 group, a (2-pyTrofidinoacetyl)amino group, a (2-piperazinoacetyf)amlno group, a (2-«sopropylan^c«ty1)am.^^p. 
a (a-cyctohexylaminoacetytjamino group, a (2-pteivlamin(acetyl)aituno group, a I^oytam.noyc^(4^y1- 
benzoynamino group, a (4-chtorobenzoyf)amtno group, a (4-amnobenzoyf)amino group, a (methoxycarbonyl)amino 
group a (tert-butoxycarbonyl)ammo group, a (benzytoxycarbonyl)amino group, an (aminocart*>nyl)armno group, a 
(dimemytaminocarbonyl)amino group, an (anifinocarbonyOamino group, a methanesulfonylaminogroup.a ^nzenesui- 

35 fonylamino group and a toluenesutfonytamino group. For example, in the group - NR*R«>. when R a and R». together 
with the nitrogen atom to which they are attached represent a heterocyclic ring which may further contain a nrtrogen 
atom an oxygen atom or a sulfur atom or may be condensed, preferred specific examples of the heterocyclic nng 
include a piperidino group, a pyrrolidino group, a morphofino group, a thtomorphofino group, a piperazmo group, an 
N-metbylpiperazino group, an N-phenylpiperazino group and a homopiperazino group. 

40 100451 Prefened examples of the heteroaryt group having from 4 to 11 carbons. wt™* may be subsfiMed. .ndude 
a 2-pyridyt group, a 3-pyridyl group, a 4-pyridyl group, a 2-furanyl group, a 2-tHenyl group, a 2-pynrrudinyt group, a 
2-qirinolyt group and a 3-isoquinolyl group. . . ^ _ 

(00461 Preferred examples of the aralkyl group having from 7 to 14 carbons, wruch may be substituted Include a 
benzyl group, a 4-nitrobenzyt group, a 3-nBrobenzyl group, a 4-methoxybenzyl group, a 3-methoxybenzyl group, a 

45 4-chkxobenzyl group, a 2-phenethyl group and a 3-phenylpropyl group. 

[00471 Preferred examples of the heteroarylaftyl group having from 5 to 13 carbons, which may be substituted, 
indude a 4-pyridytmethyl group, a 3^>yridy1metJtyl group, a 2^ridy1methyt group, a 2^pyridir^yl)ethyi group, a 2-(py- 

ridin-3-yi)euTyl group, a 2-gutnotyfrnethyl group and a 3-isoquinorytmethyl group. 

(00481 Examples of the halogen atom U«lude a fluorine at^ 
so [0049] The compounds of the present invention are preferably compounds where in the following formula (I): 

■'^ 

(I) 
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wherein R) is the following formula (II) 



C 




O (II) 

(wherein R 3 and R 4 each represents a methyl group or a methoxy group and R 5 represents a methyl group); R 2 rep- 
resents a hydrogen atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxyphenyl group, a 3-pyridyt 
group, a 4-pyridyl group, a benzyl group, a 3-pyridylmethy! group, a 4-pyridytmethyl group, an acety group, a car- 
boxymethyt group, a methoxy carbonylmethyl group or tert-butoxycarbonytmethyl group; and X represents a carboxyl 
group which may be esterified or amidated). 

[0050] Particuf arty preferred specific examples of the compounds include the following compounds: 
4 -(3 .4 ,5,64etramethoxy-2-metriylbenzyl)-2-ben2yloxyberizcHC acid. 
6^3.4, 5,64etramethoxy-2HTiethylbenzyl)-2^n2yloxybenzo4c acid, 
5-(3.4.5,64etrametrK)xy-2^ethy1ben2yl)-24)er»zytoxyben2oic acid, 
3-<3 ,4,5.6-tetrarnetrK)xy-2-rnethylbenzyl)-2^nzyloxyt^ 
N-[4^3,4.5,64etranrtethoxy-2^ethylbert2yl)-24>enzyto 
N-[5^3,4 f 5.(Metrarnethoxy-2Hnethylbertzy^ ptperidine, 
N^5-<3,4,5,64etramethoxy-2-memylbenzy<)-2^nzyI6xyberi20^ morpholine, 
r^[5^3A5,64etramethoxy-2-methylber^ 
4^3.4 ,5,64etramethoxy-2^eth^benzyl)-24iydroxybenzac add, 
5-(3,4 ,5.6-tetramethcocy-2-n>ethylben2yl>-24>ydroxybenzoic acid, 

3- {3 ,4 r 5,64etran>ettoxy-2^etrrylbera acid, 

4- {3,4 ,5,64etramethoxy-2-methylbenzy0-2-acetoxyben2ac acid, 

5- {3,4 ,5,64etramethoxy-2-methylbenzyl)-2-acetoxybenzoic acid, 
3-(3 ,4 .5.64etramethoxy-2^etriytben2yl>-2-3cetoxybenzoic add, 
methyl 5-<3 t 4,5,64etramethoxy-2HTtethylbenzyl)-24iydro 
5-(3,4,5,64etrarriethoxy-2-metrfylbenz^ acid. 
5-{3,4 ,5,S-tetrametrK)xy-2-methylbenzyl)-2-4sop>ropo add, 
methyl 5^3.4.5,64etrame1hoxy-2^ethylbef^^ 

methyl 5^3,4,5,64etramethoxy-2^ethytbef)zy^ 

methyl 5-<3,4 ,5 t 6-tetramethbxy-2-methyf benzyf)-2-<3-pyridytmemyf oxyjbenzoate, 

methyl 5^3 A5,64etr3methoxy-2wiiethylben^ 

methyl 5^3.4 ,5,64etramethoxy-2-metrryt^ 

5-(3,4,5,6-teti^ethoxy-2^ethylbeh2^ add, 

5^3A5,64etramethoxy-2-methylberiz^ acid, 

5-(3,4,5.64etramGthoxy-2^ethylbeazyi)-2^3-pyrk5ytmeth acid, 

5^3,4 ,5,64etramelhoxy-2-fnethytber^ add, 

N45^3.4,5,64etramethoxy-2^ethyfbenz 

N^5^3A5.<Hetramelrtoxy-2-methytbenz^^ 

N-[5^3A5,64etrarnetfK>xy-2-meth^ 

^5-<3,4,5,64etrametrioxy-2Htiemytberiz^ 

N-{5-<3,4 ,5,6-tetramethoxy-2-niethyfo^ 

N45^3,4,5,Wetraiifiethoxy-2-m^ 

N-t5K3,4,5,64etrarnettK)xy-2-rnetn^ 

N^5^3.4,5,64etrame^xy-2-methyfbenzy^ 

r>H5^3.4.5,64etramethoxy-2-methyfD^ 

M^5^3.4,5^4etrainetrK)xy-2-rnethylben^ 

N-{5^3;4,5.64etrametrK)xy-2Hnetrtylb^^ 

N-{5-{3.4 . 5,64etramethoxy-2^ethylbenzyi)^ 

N^5-(3,4 ,5,64etramethoxy-2^ethytt)enryiV^ morphofine, 
N-(5^3.4,5,64etrarnetTK)xy-2-methytbere 
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4K5.6-dimethoxy-3-niethyl-1 .4^nzoquirK>rv2-yl)me^ add. 
6-(5.6-dimethoxy-3-methyM .4^nzoqiflfK)n-2-yl)methyl-2-benzyloxybenzoic add. 
5-<5!6-dimethoxy-3-methyI-1 .4-beo2oquinor>-2-yl)methyl-2-b€nzyioxyben2oic add. 

3- <5!6-dimelhoxy-3-methyH ,4^n2oqwnon-2-yI)methyi>2-benzytoxyt>en2oic add. 

4- <5.6-dimethoxy-3-methy1-1 ,4-benzoquinon-2-yl)methyl-2-ace!oxybenzoic add. 

5- <5.6-dimethoxy-3-methyJ-1 ,44>enzoqiflrK)f>-2-yf)methyl-2-acetoxyben2oic add. 

3- (5!6^iimethoxy-3^nethyi-1 ,4^nzc<?uinon-2-yi)methy!-2-acetoxyben2oic add. 

4- (5.6-<Jimethoxy-3-melhyH Abenzoquinon-2-yl)methyl-2^ydroxybenzoic add. 
5^5!6^imethoxy-3-methyl-1 ,44>enzoquinon-2-^^ add. 
3-{5.6-dimethoxy-3-methyl-1 .44>enzoquinwv2-yl)melhyl-2-hydroxybenzoic add, 

5- (5]6-diroethoxy-3-methyl-1 ,44>efuoqinrwn-2.yl)methy».2^elhoxyberuwc add. 
5- (5,Miniethoxy-3^ethyl-1.4*en2oqi«non-2 add. 
5^5.^methoxy-3~methyM ,4^nzoquirK)n-2-y!)methyl-2s)herK)xybenzoic add. 

S-(S t 6-dtmethoxy-3-methy1-1 . 44>enzoquiTOrv2>yOmemyt-2^3^ettK)xyphefX)xy)benzoic add. 
5-(5.6-dimethoxy-3-methy»-1 ,44>enzoquir*3rv2-y1)meth^2^ add. 
5-(5 Wimethoxy-3™ethyM ,44>enzoquinotv2-yt^^ add, 
N-{4-{5 6^imethoxy-3-methyl-1.4-benzoquin^ piperidme. 
N44V^methoxy-3^ethyM.4^ 

N-[5-<5 6^imethoxy-3-inethyM^^ 
N-l^S^rmethoxy-a-mem^ 

N- [3-(5.6-dimethoxy-3-methyH .4^nzoqdrx>rv2-yl)methyi-24>enz^ 
N-[3-<5 6^imethoxy-3-methyM .4-benzo<^rwrv2-yT)mem^^ 
N4^5 6^»methoxy-3-me^1.44>enzoquinof>- 
N^5,eMJimethoxy-3^ethyM.44>enz^ 
N45-<5 6^methoxy^^thyM.4-benz^^^ 
N^5.6^fimethoxy^methyl-1 ,4^a^m>n-2^)iT«^ 
N-f5K5.6^iroethoxy-3^thyM.4^ 
N-l3-(5.&^fimethoxy-3-fnethyi-1 /W>enzoquinorv2-yl)^^ 
N-[3-<5 6^imethoxy-3^thyM.44>^oqui 
N-t3K5.e^imethoxy-3^thyMA^ 
N-[5V^™ethoxy-3^thyM.^ 
N-[5-<5 6^imemoxy^methyM.44>en^^ 

N-f3^5!6-dimethoxy-3^iethyl-1 ,4-benzoquinof>-2-yf)methyf-2^ycro 
N-{3-<5.6-dimelhoxy-3-methyH /M>enzoquinc^2-yl)n^^^^ 
N-[3^5 t 6^imethoxy-3wT*ethyM.4^^ 
N-(5-(5,6-dimethoxy-3-fnethyH .44>enzo<^rx>n-2-yt)roet^ 
hH5-{5,6-<fimethoxy-3-inethyl-1 ,4-benzc<iuinoiv2-yf)^^ 
N-(5-(5,6-d!methoxy.3-methyH ,44xmzoquifK>iv2-yQ^^ 
l^5^5!6^metrx>xy-3H*ett^ 

N-[5-<5.6^imethoxy-3^nethyH .4^nzo^r»iv2-y!)me^ 

N-[5V.6Hfimethoxy-3^m^ 

t^5^5,6^imethoxy-3-methy>-1 t 4^enzoq^ 

N-[5-<5!6-dimethoxy 3-methyH ,44>^c^jinon-2irl^^ 

N4M5.6Hiimethax^ 

I^S^5.6Hiimethoxy-3-^ 

N-[M56^miethoxy^nethyl-1.44^ 

N4M5Wariethoxy-3-methy1-1.4-benzo(^ 
rHH5.6^methoxy<J^^ 

N4H56^imetho^^ 

&<fitn€thoxy-3^thyJ-i;4 ^nzoq^ 
N-[5-{5.6Klini^hoxy-3-methyH ,4-benzoquihc^2-y0me^ 
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N-[5^5.6^imethoxy-:^ethyM.4-benzoquiro 

N-[5-(5.6-dimethoxy-3-methyl- 1 ,4^r^oquinon-2-yf)methyt-2-(4-pyridyloxy)benzoyl)piperidine. 
N-[5-(5,6^methoxy-3-methyl- 1 .4-benzoquifK>n-2-yJ)methyL2-(4^yrid^ 
N45^5.6^imethoxy-3-methyM,4-benzoquin^^ 
N45^53^nrethoxy-3^ethyM.4^nzo^^ 

fine. 

N^5.6^imethoxy-3nTiethyM.^ 

ine. 

^5^5.6^nwthoxy-3^ethyM,4^iu^ 

line, 

^5^5,6-<fimethoxy-3-fnethy»- 1 i44>enzoquinon-2-yl)methyl-2-acetoxyte 

N^5.6^methoxy^methyM.4-befUo^ 

N-{5-(5.6-<iimethoxy-3-fn ethyl- 1 ,44>enzoquinof>-2-yl)methy^2^c«to 

N- [5-{5.6-dimethoxy-3-methyf- 1 .44>enzoquin©n-2-yOmethyl-2^cetoxyb^^ 

N-[5^5,6Hfimethoxy-imethyM.4^nzo^ 

N-[5-<5,6-dinriethoxy-3-nTethy1- 1 .4 ^ruoqumon-2-yf)niethyl-2-acetoxy^ 
N45^5 t 6^imethoxy-3^ethyt-1.4-benzcK^rinorv2-yl)methyV 
N-[5^5.6Kiimethoxy<^methyM ^ 
N-[5^5.6^melhoxy-3^ethyM.4-beruoquin^ 

N-[5-{5,6-dimethoxy-3-methy1-1 ,4^nzoquinon-2^)memyl-24iydrox^^ 
N-[5^5,6^nrethoxy-3-methyM,4^rucM^ 

N-[5-(5,6-tf methoxy-3-fnethyl- 1 ,44)enzoquinon-2-yJ)methyI-24>ydroxybenzc^^-ch!oroaniHne, 
N45^5.6^metho^J-iTiethyM,4^nzoqw^ 

N-{5-(5 f 6-dimethoxy-3-methyl- 1 ,44)enzoquir»on-2-yl)methyf-24iydroxyt)enzoyn-4-cyanoaninne, 

N-[5^5,6^methoxy-3-methyl-1.4^)enzoquifion-2-yf)me^ 

N-[5^5,6-<finK5thoxy-3^ 

N-{5^5.6^ethoxy-3-methyM ,4-beozo^^ 

N-[5^5,6-<rimettraxy-3^^ 

N-{5-<5,6^methoxy-3-methyM r 4^nzc^frK)n-2-yOmethyf-2-phenoxyben2oyO-1 ,2,3,4-tetrahydroqumoline. 
N-[5-(5.6-dimethoxy-3-methyt-1 »4^nzoquJnorv2-yl)metf^2-phenoxyben2oyl ^2-fnethytp^peridine, 
N-l5^5,6-cfimethoxy-3HTK^ 
quinoline, 

N^5^5.6^methoxy-3^ethy<-1 ; 4^nzoquinon-2-yl)meth 
N45^5,6KJimethoxy-3-methyM,44)e 
aniline. 

N-{5-(5.6-<finiethoxy^3-methyH ,44enzoqumon^ 
methyl 5^5,6^inr«^xy-3-methyM,4-benzo^^ 
NK6^*loropyntfin^ 

N-(2^oropyridin-3-yt H-<5 f 6-dimethoxy-3-meth^ 1 ,4^nzo<^non-2-yt)methyt-2-acetoxyt)enzamide, 
N^2H^k)ropyridirv3-yf)^-<5.6-dimethoxy-3-methy!-1 t 44>enzoquinon-2-y0methyl-24iydroxybenzamide l 
N^6^n^thoxypyndirv3-y0^^5,eKjimethoxy-3-methyl-1 ,4-ben2oquinorh2-y1)memy^2-acetoxyben2:amide, 
N^6-methoxypyrefin-3-ylM^5,6^ 
N44^5,6^roetfw>xy<^ethyM ^ 

line. 

N44^5,6^imelhoxy-3^thyl-1.4-ben2oquinofK 

line, 

N-{pyridin-3-yl)^5,6KJiroetho)^ 
N-(pyridh>-3-ylM^^ 

^pyrialn^yf)^5,6^imetho^ .4-beazoquirxm-2-yl}meth^24iydro 

N^5,6-dimethaxy-3-m^ 

N^5^5 r 6Kfiinethoxy-3-methyM f 4-t^^ 

N^5^5.6-tiniethoxy-3^th^ 

hHM5.6-c£mettK*y-3^ethyM.44>en^ 

^5^5.6^methoxy-3^fryM^ 

N-[5-(5.6-d}methoxy-3-melhyt-1 ,4-benzc<jufrK)n-2-yl)methy«^ 
ethyl ^M5.&^finiettwxy-3^ethy^1.4-beri2c^ 

ethyl N-{5-(5 r 6-dimethoxy-3~methyt- 1 ,4-benzoquinorv2-y1)rT»eihyl-2-hydroxybenzoy1 H-aminobenzoate. 
N-{5-<5.e^imethoxy-3-fnethyJ-1 .4-benzoquinc*v : 2-yl^ 
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N^5^5.6Kfimethoxy-3-methyM ,4^ 

N-l5^5.6-dimettoxy-rMneto^ 

N-[5^5,6Kiime&K>xy-3^thyM.4^nzo^ 

hH5^5 t 6^imethoxy-3-methyM^^^ 

N45^5.6^methoxy-3^etayM,44>erttoquina^ 

N^pyridirn2-yl}-5^5,6^imettx>^^ 

N^py™fin-2^)-5H(5.6Krimethoxy-3^ethy«-1.4 

N^pyridin^-yt)-5H(5.&^!methoxy-3^ 

N^pyridin-3-yl)-5K5,6«fimethoxy-^ 

NK^clopropyl-5K5,6Kiimemoxy-3^ethyl-1.4^ 

N-cyctopropyl-5-<5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yt) methyl-2-hydroxybenzaiTride. 

N^cJc^exyt-5^5.6*fimethoxy-3^et^ methyt-2-*cetoxybenzamide 

N^clohexy1-5-(5.6<itmethoxy-3^ethyM.^ 

N^ethyl-N-l5^5.6^imethoxy-3^ethyM.4^ 

N^ethyl-N^5K5.6^imethoxy-3^e^^ 

|^3^5.6^methoxy-3^emyM.4-benzoqu^ 

N-[3^5.6-<fcmethoxy-3-methyM ,4-benzoquinon-2-yl )methyt-24iydroxyber*oyf}^^ 
ethyl N^5.6^methoxy-3-memyM.4-b^ 
zoate, 

N-(pyridirv-4-y0-5-(5.6^imethoxy-3^^ 

N-(pyridin-3-yl)-5-(5,6^imethoxy-^^ 

|^clopropy1-5K5.6<limethoxy-^^ 

N<yciohexyl-5^5 f 6Kltmethc^-3-meto^ 

N^5^5,6^methoxy-3Unethyl-1.44>enzcKjuinon-2-yl)mem^ 

aniline, 

^5<5.6^methoxy-3-memyM .44>er^ 

N-[5^5.6^iinethoxy-3^^ 

N-[3^5,6^methoxy-3^t^ 

N- [3(5.6 -dimethoxy-3^ethyM.4-be^ 
N-[3-<5.6-dimethoxy-3-methyl-1 ,4 ^ruc<|uirK)n-2-y0nretayl-2^ydro^ 
N-f3-<5. 6-dimethoxy-3-methyH >l-bef«c<iunc«>-2-yl)mem^ 
N-f3-<5.6-dimethoxy-3-methyH ,4^n2©quinon-2-yl)methyl-24iydroxybenzoy^^ 
N-(6-methoxypyrWiTv3-y^M5,6^ ,4-befUoquirKrr>-2-yi)fTO^ 
|NH6-iwahoxypyridin^y1^ ,44>enzoquirK)n-2irl)nTethyt-24iydfOX^ 
l^<2,6Klimettx>xypyridin^ ,4^ruoquinon-2-yl)memyl-2-acetoxybenzamide l 
N^2,6^imethoxypyridiiv3^5^5 f ^^ 

r^(6^chloropyridin-:^y«V5^ ,4^nzoquinon-2-y0methyl-2-acetoxyt)er^aniide t 
^6-cWoropy^n-3-yf^6^5,6Kfimeth^ ,44>enzoqwnon-2-yl)roe^ 
!sK2-<*!oropyralin-3Tyl^5^^ 
N^2K*i!c*opyridiiv3-yO-5^ 

tert-butyl N-{5-{5,6-dlmethoxy-3-methyt-1 ,44>er*oquinon-2-y0methyt-2^^ 
N-[5^5.6^methoxy-3-methyt-1.44)enzoquirion- acid. 
N45-<5.6-dimethoxy-3-methyl-1 ,44>enzoquinon-2-yl)me^ acid. 
h45^5.6K0metnoxy-3-meih^ 

N-{5-(5.6-<fimethoxy-3-methyH .44>enze«iuinoo-2-yl)n^^ 
anifine. 

N^3-left4*rtoxycartx>^ .4^nzc<?uinon-2-y1)rnelhy^2^toxybenza- 

mide. 

N^3-hydroxycartx^pyrid^^ f 4-benzoqiJPnc^2irf)nTemyi-2-acetoxybenza- 

mide. 

N^3-hydroxycaH>onytpyridi^ ,44>enzxx^non-2-y()methy«^ 

mide. 

N^5-tert4>utoxyca*tx>ny!^^ .44>enzoquinon-2-yf )meth^ 

hHS-hydroxycarbonylpyri^^ .4>benzt)qujnon-2-y1)methyi-2^c«toxybenza< 



line, 
fine. 
Gne, 
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rnide. 

fonate" ^'^^ 5 W,metf,ox V ^^1.^«^2-^ m ethy l -24, y drox yb enzamide (methanes^ 

eW J^5*<^^ (hydro . 

a „iH„e * ^ 

5^2,5Hlimethoxy-3.4,6^rimethyIbenzyl)-2-^toxybenzoic acid, X 1 

M3.5.Wrime%M/-benzoquirKm-2-^^ acid 

(hereto. wnipouna as an active ingredient of the present invention is not Bmited 



(General Production Method] 



ELen^S 5 ^ ^ofcacW derivative represented by formula (0. which is used as an active ingredient of 
the present mention, can be produced using a synthetic intermediate which can be prepared according toSaS^ 
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described in K. Suzuki. T. Tatsuoka, T. Ishihara, R. Ogino. T. Miyazaki. F. Satoh. S. Miyano and IC Sumoto, Chem. 

Pharm. Bull.. 45, 668-674 (1997). or a method based thereupon. 

[0053] More specifically, an aldehyde compound represented by formula (IV): 




(IV) 



(wherein R 3 to R 5 . R 9 and R 10 are as defined above) is allowed to react with a Grignard reagent or an organic lithium 
reagent prepared from a bromophenol derivative to afford a compound represented by formula (V): ~ 




(wherein R 3 to R 5 , R 9 and R 10 are as defined above, and Bn represents a benzyl group, which may be substituted), 
and this compound is reduced with a reducing agent such as triethyisilane in the presence of catalyst such as Lewis 
acid or trimethytsByi Muoromethanesulfonate and then catalytically reduced by stirring it in a hydrogen stream in the 
presence of catalyst such as palladium-carbon to obtain a phenol derivative represented by formula (VI): 



OR* 




(wherein R 3 to R 5 . R 9 and R 10 are as defined above). 

(0054) The obtained compound is stirred together with hexamethyienetetrarrune in a solvent such as trifluoroacetic 
acid at a temperature from room temperature to 100°C and then hydroJyzed to obtain a compound represented by 
formula (Vila): 
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Op- 



ro 




CHO 



(Vila) 



(wherein R3 to R5 R» and R t0 are as defined above). 

(0055J This compound is stirred together with an alkylating agent such as dimethyl sulfate or benzyl bromide at a 
temperature from room temperature to 50*C in the presence of a base such as potassium carbonate or sodium hy- 
droxrie in a solvent not participating in the reaction, such as acetone, to obtain a compound represented by formula 



25 



30 



35 




CHO 



(vnb) 



(wherein R 3 to R* R9 and R« are as defined above and R* represents a lower aDcyf group having from 1 to 6 carbons 
or an aralkyt group having from 7 to 14 carbons). 

£056) The resulting compound is dissolved in a solvent not participating in the reaction, such as acetonitrile and 
tfien stirred at a temperature of 0 to 50X in the presence of an oxidizing agent such as sodium chlorite and aqueous 
hydrogen peroxide, in a mixed solution with a phosphate buffer solution to obtain a substituted benzoic acid derivative 
represented by formula (la): 



40 



50 




COOH 



(la) 



(wherein R 3 to R* R* and R» are as defined above and R* represents a tower attyf group having from 1 to 6 carbons 
or an aralkyl group having from 7 to 14 carbons). 

ESL^ C ^ X ^!T 5 °T POUnd * frBated <fia2omethane <* (trime1rryts3yl)diazc^ in a solvent not 
participating m the reaction, such as methanol, or condensed with an alcohol represented by formula (VIII) 



55 



R 6 «OH 



(VIM) 



(wherein R* represents a lower aUcyf group havir* from 1 to 6 carbon ^ 

or an amine represented by formula (IX); ' 
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H — N 



\ 



(IX) 



(wherein R 7 and R 8 are as defined above) using a condensing agent such as 1-ethyl-3-{3-dimethylaminopropy0car- 
bodtirntde hydrochloride or as an acid chloride form with oxalyt chloride or the like in the presence or absence of catalyst 
such as 4-dirnethylaminopyridine in a solvent not participating in the reaction, such as methylene chloride, whereby a 
10 compound represented by formula (lb): 



15 



20 




(lb) 



(wherein R 2 to R 5 , R 9 and R 10 are as defined above and )C represents an esterified or amidated carboxyl group) can 
be obtained. 

25 [0058] The compound where in formula (lb). R 2 is a benzyl group which may be substituted is stirred at a temperature 
from room temperature to 50°C in a hydrogen stream in the presence of catalyst such as palladium-carbon, whereby 
a compound represented by formula (Ic): 



30 




OR 



(ic) 



40 (wherein R 3 to R 5 , R 9 . R 10 and X" are as defined above) can be obtained. 
[0059] The compound (Ic) is: 

1 ) stirred together with an alkylating agent such as alkyl hafide at a temperature of 0 to 1 00°C in the presence of 
a base such as potassium carbonate in a solvent not participating in the reaction, such as acetone. 
45 2) stirred together with a boronic acid derivative represented by formula (X): 



50 



2 / 

R 2 — 



,0H 



OH (X ) 



55 



(wherein R 2 represents an aryl group which may be substituted, or a heteroaryl group which may be substituted) 
in the presence of catalyst such as copper acetate in a solvent not participating in the reaction, such as methylene 
chloride or acetonftnTe. or 

3) stirred together with an alcohol represented by formula (XI): 
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R 2 '-OH 



(XI) 



(wherein R 2 " represents a lower alkyl group which may be substituted, an araJkyf group which may be substituted, 
or a heteroarylalkyl group which may be substituted) in the presence of. for example, triphenytphosprdne (or trib- 
utylphosphme) and diethyfazodicaroxytate (or N^X.NMetramethylazodJcarboxylate) in a solvent not participating 
in the reaction, such as tetrahydrofuran. under the conditions of normal r Mitsunobu reactions J (or a modified 
method thereof), whereby a compound represented by formula (lb'): 



is 



20 



25 




(lb') 

(wherein R 2 * represents a lower alkyl group having from 1 to 6 carbons, which may be substituted, an aryl group 
having from 6 to 12 carbons, which may be substituted, a heteroaryt group having from 4 to 11 carbons, which 
may be substituted, an araDcyl group having from 7 to 14 carbons, which may be substituted, or a heteroarylalkyl 
group having from 5 to 1 3 carbons, which may be substituted, and R 3 to R 5 , R 9 , R 10 and X* are as defined above) 
can be obtained. 



30 



[0060] The compounds (la), (lb) and (lb*) each is oxidized with an oxidizing agent such as ammonium ceriumftV) 
nitrate in a solvent not participating in the reaction, such as a mixed solvent of acetonitrile and water, whereby a 
benzoquinone derivative represented by formula (Id): 




(Id) 



(wherein R 2 to R 5 and X are as defined above) can be obtained. 

[0061] Also, the compound where in formula (la). R 2 is a benzyl group which may be substituted is stirred at a 
temperature from room temperature to 50°C in a hydrogen stream in the presence of catalyst such as palladium-carbon 
to remove benzyl group and then reacted with an acylating agent such as acetic anhydride or benzoic anhydride, 
whereby a compound represented by formula (le): 



50 



55 
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C — C — R 



COOH 



11 



<le) 



(wherein R 3 to R s . R 9 and R 10 are as defined above and R 11 represents a tower alky! group having from 1 to 6 carbons, 
which may be substituted, or an aryl group having from 6 to 12 carbons, which may be substituted) can be obtained. 
[0062] This compound is oxidized with an oxidizing agent such as ammonium cerium(IV) nitrate in a solvent not 
participating in the reaction, such as a mixed solvent of acetonimle and water, whereby a carboxyttc acid compound 
represented by formula (If): 




O 
li 



C— C — R 



COOH 



21 



(If) 



(wherein R 3 to R 5 and R 11 are as defined above) can be obtained. Then, this carboxyttc acid compound is condensed 
with an alcohol or an amine using a condensing agent in the presence or absence of catalyst such as 4~<*rnethytam»- 
nopyridine in a solvent not participating in the reaction, such as methylene chloride, whereby a compound represented 
by formula (lq): 




dg) 



(wherein R 3 to R 5 and R 11 are as defined above and >C represents an esterified or amidated carboxyl group) can be 
obtained. 

[0063] Also, the compound of formula (Ic) is: 

1) reacted with an acid anhydride such as acetic anhydride in the rxesence of a base s 

2) co^ensed with a benzoic acid derivative which may be substituted or with a heteroaryt carboxyttc acid derivative 
such as nicotinic acid or ptcoiintc acid using a condensing agent in the presence or absence of catalyst such as 
4^mettytamincpyridine, or 

3) reacted with an acid chloride such as acetyl chloride or benzoyl chloride in the presence of a base such as 
pyridine or triethytamine. whereby a compound represented by formula (In): 
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5 




(Ih) 



(wherein R 3 to R 5 , R 9 and R 10 are as defined above, R 1 1 " represents a lower alkyt group having from 1 to 6 carbons, 
which may be substituted, an aryf group having from 6 to 12 carbons, which may be substituted, or a heteroaryl 
group having from 4 to 1 1 carbons, which may be substituted, and X' represents an esterified or a mi dated carboxyl 
is group) can be obtained. 

[0064] This compound is oxidized with an oxidizing agent such as ammonium cerium(IV) nitrate irva solvent not 
participating in the reaction, such as a mixed solvent of acetonttrile and water, whereby a compound represented by 
formula (li): 




(Ii) 



30 

(wherein R 3 to R 5 , R 11 * and X* are as defined above) can be obtained. 

[0065] The compounds (Ig) and (li) each Is hydrotyzed by stirring it in the presence of a base such as sodium hy- 
. drogencarbonate in a solvent not participating in the reaction, such as a mixed solvent of methanol and water, whereby 
a compound represented by formula (Ij): 

35 



0 



40 




0 (Ii) 



(wherein R 3 to R 5 and X* are as defined above) can be obtained. 

[0066] The substances represented by formulae (la) to (Q) of the present invention can inhibit the activation of NF- 
kB and therefore, are useful as a preventive or therapeutic agent for diseases caused by the activation of NF-kB, for 

50 example, diseases caused by excess production of various inflammation mediators or viral propagation. More specif- 
ically, these substances are useful as a preventive or therapeutic agent for diseases considered to be caused by the 
excess production of NO or TNF-a, for example, septic shock, osteoarthritis, rheumatoid arthris, cachexia, mu&ipte 
organ failure, inflammatory bowel disease, malaria, acquired immune deficiency syrtdrome, human T-cefl leukemia, 
meningitis, hepatitis, myocarditis, type 11 diabetes, multiple sclerosis, Behcet disease, systemic lupus erythematosus 

55 and ischemic heart disease, and the Ifce. 

In the case of using the compound of the present invention as the above-described medical composition, the 
compound can be used orally in the preparation form of tablets, capsules, elixirs, microcapsules or the See. or parenter- 
al in the preparation form of injections such as a solution with water or other pharmaceutical^ acceptable solution 
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or a suspension. For example, the medical composition can be produced by mixing the compound with physiologically 
acceptable carriers, flavoring agents, exdpients. stabilizers and the Oke in a generally admitted form. Examples of the 
additive which can be mixed in tablets include a binder such as gelatin, swelling agents such as com starch, exapients 
such as crystalline cellulose, and lubricants such as magnesium stearate. When formulated into capsules, the above- 
described composition may further contain fiqukJ carriers. The aseptic composition for injection can also be formulated 
in the conventional manner. ... * . 

[00671 Examples of the aqueous solution for injection include an isotonic solution containing glucose. An appropriate 

solubifizer such as pofyem^ 

soothing agents and the like may be blended. The preparation thus obtained can be administered, for example, to 
mammals including humans. The dosage varies depending on the symptom and the like but in the case of oral admin- 
istration the daily dose for adult is generally from about 0.01 to 100 mg. preferably from about 0.1 to 50 mg. more 
preferably from about 1 .0 to 25 mg. In the case of parenteral administration, for example, in the case of injection, the 
preparation is preferably administered by phleboclysis and the daily dose for adult is generally on the order from about 
0 001 to 50 mg. preferably from about 0.01 to 25 mg. more preferably from about 0.1 to 10 mg. 
[00 68] The effect of NF-kB inhibition can be examined by directly or indirectly measuring the expression of genes 
regulated by the activation of NF-xfi. 
[00691 Theeffectofinhibiting^ 
measuring the levels of intorc^toryprotw 

are stimulated with a cytokine such as IL-1 or TNF-a or with a fipoporysaccharide. As for the method of confirming the 
conventional anti-inflammatory effect, the effect of inhibiting the edema caused by carrageenin or dextran can be 

WOToT^n these models, it is confirmed that the production of NO or TNF-<x is effectively inhibited (see. M.C. Filion 
and N C Phillips. Br. J. Pharmacol.. 122. 551-557 (1997); P.W. Tsao. T. Suzuki. R. Totsuka. T. Murata. T. Takagi. Y. 
Ohmachi. H. Fujiwa^ *nrf l Takata. Clin. Immunol. Immunopathol. . 83. 173-178 (1997); S. Cuzzocrea. B. ZingarelP. 
P Hake A.L Satzman and C. Szabo. Free Radkx Biol Med. . 24. 450-459 (1998)). 

[00711 ' For specific diseases, the efficacy as a therapeutic agent for sepsis can be evaluated by administering a 
^polysaccharide to an animal such as mice and measuring the effect of improving the survival retio or the levels of 
inflammatory cytokines In blood. The effect as a therapeutic agent for rheumatoid arthritis can be evaluated m ammal 
models suffering from arthritis caused by adjuvant or collagen (see. Y. figo et at.. J. Immunol., 147. 4167 I 1 *" 1 ))* 
100721 The effect as a therapeutic agent for intractable inflammation such as Crohn's disease, hepatitis and nephritis 
can be presumed using an animal model prepared by a known method or in accordance with the method (see. IC 
Nishikawa et al.. J. Exp. Med. . 180. 95 (1994); K. Kawasaki et al.. XJmmunol . 150. 1074 (1992)). Furthermore, the 
effect as an organ transplant rejection inhibitor can be evaluated using, for exampte ^ "^^^ 
or various organ transplant model animals (see. A.B. Cosimi et al.. J. Immunol., 142. 2617 (1990); and M. Isobe et al.. 
Science, 255, 1125(1992)). . 
[0073] As such, the effect of the NF-xB inhibitor as a therapeutic agent for diseases can be confirmed using various 
animal models which can be prepared by a known method or according to the method. 

[0074] The present invention is described in more detail with reference to Examples and Expenments. however, it 
should be noted that the present invention is not limited by them in any way. 

Reference Example 1 
3-(Benzytoxv)bromobenzene 

[00751 3-Bromophenoi (50 g. 0.289 mol) was dissolved in acetone (500 ml) and after adding thereto in sequence 
anhydrous potassium carbonate (80 g. 0.580 mmol) and benzyl bromide (59 g. 0.345 mol). the solution was refluxed 
under heating for 3 hours. The reaction mixture was filtered and the fatrate was concentrated under reduced pressure. 
The obtained crude product was recrystaltized (the recrystaffization operation was performed twice using hexane as 
a solvent) to obtain the titled compound (45.0 g, 0.171 mol, 59%). 

Reference Example 2 
4^Benzyloxy)bromobenzene . 

[0076] 4-BromophenoI (100 g. 0.587 mol) was dissolved in acetone (1.100 ml) and after adding thereto in sequence 
anhydrous potassium carbonate (159.53 g. 1 .156 mmol) and benzyl bromide (103.78 g, 0.607 mol). the solution was 
refluxed under heating for 3 hours. The reaction rrixtiire was fitted 

pressure The obtained crude product was recrystaflized (the recrystaUization operation was performed using hexane 
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as a solvent) to obtain the titled compound (120.76 g, 0.459 mo!, 79%). 

Reference Example 3 

5 2-<Benzyloxy)brocnobenzene 

{0077] 2-Bromophenol (50.0 g, 0.289 moJ) was dissolved in acetone (400 ml) and after adding thereto in sequence 
anhydrous potassium carbonate (79.89 g. 0.578 mmoJ) and benzyl bromide (59.32 g. 0.347 mol). the solution was 
refluxed under heating for 3 hours. The reaction mixture was filtered and the filtrate was concentrated under reduced 
io pressure. The obtained crude product was purified by silica gel column chromatography (hexane : AcOEt = 95:5) to 
obtain the titled compound (30.0 g. 0.114 mol. 40%). 

Reference Example 4 

15 1^3,4,5,6-TeframetrK>xy-2^emytpnenyl)-1-(3- benzyloxy phenyl) methanol 

[0078] An anhydrous tetrahydrofuran (50 ml) solution of 3,4,5, 6-tetramethoxy-2-methyibenzakjehyde (14 g. 0.058 
mol) was added dropwise under ice cooling to a Grignard reagent (150 ml tetrahydrofuran solution) prepared from 

3- (benzyloxy)bromobenzene (18.4 g, 0.070 mol) and magnesium (1.87 g, 0.077 mol), and the resulting solution was 
20 stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 

extracted with ether. The extract was washed with saturated brine and then dried. The reaction solution was filtered, 
the filtrate was concentrated and the obtained crude product was purified by silica gel column chromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (23.5 g. 0.055 mol. 95%). 

25 Reference Example 5 

H3.4,5,6-Tetrametrroxy-2^ethylphen^ 

[0079] An anhydrous tetrahydrofuran (20 ml) solution of 3 A5.64etramethoxy-2^ethyfbenzaldehyde (3.65 g , 0.0 1 5 
30 mol) was added dropwise under ice cooling to a Grignard reagent (30 ml tetrahydrofuran solution) prepared from 

4- (benzyloxy)bromobenzene (8.00 g, 0.030 mol) and magnesium (0.81 g, 0.033 mol), and the resulting solution was 
stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 
extracted with ether. The extract was washed with saturated brine and then dried. The reaction solution was filtered, 
the filtrate was concentrated and the obtained crude product was purified by silica gel column chromatography (hexane : 

35 ethyl acetate = 4:1 ) to obtain the titled compound (5.93 g, 0.01 4 mol, 92%). 

Reference Example 6 

1- (3, 4,5, 6 : Tetrametho^ 

40 ~ ~ ~~" ~ ~ ' ' ~~ ~ ' 

[0080] An anhydrous tetrahydrofuran (30 ml) solution of 3,4 ,5.S-tetramethoxy-2-methylbenza!dehyde (5.00 g, 0.021 
mol) was added dropwise under ice cooling to a Grignard reagent (35 ml tetrahydrofuran solution) prepared from 

2- (benzy1oxy)bromobenzene (11 .50 g, 0.044 mol) and magnesium (1 .16 g, 0.048 mol). and the resulting solution was 
stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 

45 extracted with ether. The extract was washed with saturated brine and then dried. The reaction solution was filtered, 
the filtrate was concentrated and the obtained crude product was purified by silica gel column chromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (8.80 g, 0.021 mol. 99%). 

Reference Example 7 

so 

3- (3.4 .5,6-Tetramerhoxy-2-fTreth^ 

[0081] A methylene chloride solution of the compound obtained in Reference Example 4 (25.3 g, 59.67 mmof) was 
added dropwise to a methylene chloride solution (1,000 ml) of triethyisflane (8.33 g. 71.64 mmof) and TMSOTf (2.65 
55 g, 11 .92 mmol) and the resulting solution was stirred at room temperature for 1 hour. The reaction solution was washed 
with water and then dried, and the solvent was removed by distillation. The residue was dissolved in ethane* (100 ml) 
and dioxane (150 ml) and then added to an ethanoJ suspension (50 ml) of 5% Pd-C (3 g) and thereafter, the solution 
was stirred at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was 
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concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 3: 
1) to obtain the titled compound (18.4 g, 57.9 mmol, 97%). 

Reference Example 8 

4-(3.4.5.6-Tetramethoxv-2-methYlben2vl)phenol 

[0082] A methylene chloride solution (70 ml) of the compound obtained in Reference Exarn^(3^g.7.08 mmof) 
Us added dropwise to a methylene chloride solution (80 ml) of iriethyteBane (0.99 g. 8.52 mmoO andTMSOTf (031 
g. 1.39 mmol) and the resulting solution was stirred at room temperature for 1 hour. The reaction ^"J^shed 
with water and then dried, and the solvent was removed by distillation. The residue was dissolved m ethanol (50 ml 
and then added to an ethanol suspension (250 ml) of 5% Pd-C (500 mg) and thereafter, the sohibon was stirred at 
room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered the filtrate ^ ^nce^ted 
and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 4.1) to obtam the 
titled compound (1.96 g. 6.15 mmol. 87%). 

Reference Example 9 

2-<3.4.S.6-Tetramethoxv-2-melhvlben2vf)phenol 

10083] A methylene chloride solution (130 ml) of the compound obtained in Reference Example 6 (9X>0 £j 21*3 
LolJwasaddeLropwisetoame^^ 

(094g 4.23 mmol) andthe resulting solution was stirred at room temperature for 1 hour. The 

washed with water and then dried, and the solvent was removed by distillation. The resrtue was d.ssorved m ethantf 

SX^hen added to an ethane, suspension (350 ml) of 5% Pd-C (1.5 g) and thereafter^* soWfon was sirred 

iuoomtemperatureforier^ 

and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the 
titled compound (5.67 g. 1 7.83 mmol. 84%). 

Reference Example 10 

^S^.S.e-Tetramethoxv^-methvlbenzvl^^vdroxvbenzaldehvde ( A ) a nd ^ S^etran^tr^xy-awnelrn^berizyl)- 
2-hydroxybenzaMehyde (B) 

[00841 M3.4.5.6-Tet ra memoxy-2wnethylben 2 yl)phenol (11.17 g. 35.13 mmol) and »«^ a ^ t ^™ ne |JJ* 
So46 mo.) were dissolved in trifluoroacetic add (1 00 ml) and the solution was stirred ,«der hetfmg at ^**t£^ 
After me completion of reaction, the soNen. was removed by distillation and to me *^"^*2£* 
was added. The resulting solution was stirred for 30 minutes and extracted with methytene chtonde. The extratwas 
washed with water and men dried, the solvent was removed by distillation and me c*tamedj^ue puntfedby 
smca gel column chromatography (hexane : ethyl acetate = 9:1) to obtain the fitted compound A (3.35 g, 9.68 mmol. 
28%) and compound B (2.03 g. 18%). 

Reference Example 11 

M3.4.5.6-Tetramethoxy-2HiiemvlbenzvlV 2-hvdroxybenzaldehyde 

100851 4-(3.4^6-TetrametrK>xy-2^ylbe I ttyl)phenoJ (14.5 g. 45.60 mmol) and h 6 ^** 1 ^ 3 ^^ 9 ' 
59.29 mmol) were dissolved in trifluoroacetic add (100 ml) and the solution ZZYaW 
hours. After the completion of reaction, the solvent was removed by distortion and to ^^^Jf^^^™ 
mil was added The resulting solution was stirred for 30 minutes and extracted with methylene cMontle. ine extract 
was^S^ter andlen dried, the sotvem was removed by drstiOation ^ obt^ re^ w^punfied 
by sifica get column chromatography (hexane : ethyl acetate = 4:1) to obtain me fitted compound (12*0 g. 35*6 mmol. 
78%). 
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Reference Example 12 

3^3,4, 5,6-Tetramethoxy-2-methylbenzyl)-2^ydroxybenzaldehyde 

5 [0086] 2^3.4,5,6-Telramethoxy-2-methytbenzy1)phenoJ (8.64 g. 27.17 mmol) and hexamethylenetetramine (5.00 g. 
35.67 mmol) were dissolved in trifluoroacetic acid (100 ml) and the solution was stirred under heating at 80° C for 4 
hours. After the completion of reaction, the solvent was removed by distillation and to the obtained residue, water (100 
ml) was added. The resulting solution was stirred for 30 minutes and extracted with methylene chloride. The extract 
was washed with water and then dried, the solvent was removed by distillation and the obtained residue was purified 

'0 by silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (2.50 g. 7.23 mmo!, 
27%). 

Reference Example 13 

15 4^3 t 4 t 5.6-TetrametTK>xv-2-methyIbere^ 

[0087] 4-(3,4,5.6-TetrametrK>xy-2^ethyfb^ (743 mg, 2.14 mmo!) was dissolved in ac- 

etone (50 ml) and after adding thereto anhydrous sodium carbonate (593 mg, 4.30 mmol) and benzyl bromide (477 
mg. 2.79 mmol). the solution was stirred at room temperature for 16 hours. The reaction solution was filtered, the filtrate 
20 was concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 3:1) to obtain the titled compound (864 mg. 1 .98 mmol. 93%). 

Reference Example 14 

25 6-(3.4 5.6-Tetrametrtt)xy-2^emytbenz^ 

[0088] 6^3,4 ,5,6-Tetramethoxy-2-meth^ (187 mg. 0.54 mmol) was dissolved in ac- 

etone (20 ml) and after adding thereto anhydrous sodium carbonate (149 mg. 1.08 mmol) and benzyl bromide (120 
mg, 0.70 mmol), the solution was stirred at room temperature for 16 hours. The reaction solution was filtered, the filtrate 
30 was concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 3:1) to obtain the titled compound (221 mg. 0.51 mmol, 94%). 

Reference Example 15 

35 5^3 > 4.5.6-Tetramemoxy-2H7iethylbenyfV2- benzyloxybenzaldehyde 

[0089] 5^3,4,5.6-Tetrametrio^^ g. 0.290 mol) was dissolved in ac- 

etone (10 ml) and after adding thereto anhydrous sodium carbonate (0.080 g, 0.579 mmol) and benzyl bromide (0.059 
g, 0.347 mmol). the solution was refluxed under heating for 3 hours. The reaction solution was filtered, the filtrate was 
40 concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 4: 
1) to obtain the titled compound (0.114 g. 0.261 mmol, 90%). 

Reference Example 16 

<5 3^3,4,5,6-Tetramethoxy-2-rfrethylbe 

[0030] 3H3.4.5.6-Tetramethoxy-2^^^ 3.35 mo!) was dissolved in ace- 

tone (5 mf) and after adding thereto anhydrous sodium carbonate (1:02 g, 7 38 mmoQ and benzyl bromide (0.69 g. 
4.02 mmol). the solution was refluxed under heating for 3 hours. The reaction solution was filtered, the fitrate was 
so concentrated and the obtained residue was purified by sifica gel column chromatography (hexane : ethyl acetate = 2: 
1) to obtain the titled compound (1.45 g. 3.32 mmol. 99%). 

Reference Example 17 

55 5^3.4.5.6-Tetrarrtethoxv-2-melhyte 

[0091] 5^3.4.5.60Tetrametrtoxy-^^ 1 .45 mmol) was (fissolved meth- 

anol (1 5 ml) and after adding thereto in sequence sodium hydroxide (0.064 g, 1.59 rnmoi) and dimethyl sulfate (0.200 
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25 



g 1 59 mmol) the solution was stirred at room temperature for 12 hours. After the completion of reaction, the reaction 
solution was poured into a cold diluted hydrochloric acid solution and extracted with ethyl acetate. The extract was 
washed with water and then dried, the solvent was removed by distillation and the obtained residue was punfied by 
silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (0.359 g. 0.998 mmol. 



Reference Example 18 
5^3.4.5.6-Tetrametrx>>^ 

10 [0092] 5^3.4.5.6-Tetrametrioxy^ (0-500 g. 1.45 mmol) was dissolved in 

DMF (15 ml) and after adding thereto in sequence anhydrous potassium carbonate (0.359 g. 2.60 mmol) and isopropyl 
bromide (0.320 g. 2.60 mmol). the solution was refluxed under heating for 3 hours. The reaction mixture was filtered, 
the filtrate was concentrated and the obtained residue was purified by sifica gel column chromatography (hexane : 

15 ethyl acetate = 4:1 ) to obtain the titled compound (0.530 g, 1 .37 mmol. 94%). 

Example 1 

4- (3.4,5. 6-Tetramethoxv-2^thvft>e acid 

[0093] An aqueous solution (2 ml) of sodium dihydrogenphosphate (157 mg. 1.31 mmol). an aqueous solution (7 
ml) of sodium chlorite (795 mg. 80%. 7.07 mmol) and aqueous hydrogen peroxide (0.5 ml. 30%) were added to an 
acetonitrile solution (5 ml) of 4^3 f 4.5,64etramethoxy-2^etty (735 mg. 1.69 mmol) 

and the resulting solution was stirred at room temperature for 16 hours. The reaction solution was diluted with water 
and then extracted with ethyl acetate. The extract was washed with an aqueous 10% sodium hydrosulfite (Na^O,) 
solution and saturated brine, then dried and concentrated to obtain the fitted compound (603 mg, 1.33 mmol. 79%). 



Example 2 

30 6^3.4.5.6-TetramemoxY-2-rnethylbenzy1)-2- bergyloxybenzoic acid 

[0094] An aqueous solution (1 ml) of sodium dihydrogenphosphate (24 mg. 0.20 mmol). an aqueous solution (3.5 
ml) of sodium chlorite (123 mg. 80%. 1.09 mmol) and aqueous hydrogen peroxide (0.08 ml. 30%) were added to an 
acetonitrile solution (2.5 ml) of 6^3.4.5.6-tetramettox^ (1« mg. 0.26 

35 mmol) and the resulting solution was stored at room temperature for 16 hours. The reaction solution was diluted with 
water and then extracted with ethyl acetate. The extract was washed with an aqueous 10% sodium hydrosutfite 
(Na^O^ solution and saturated brine, then dried and concentrated to obtain the titled compound (1 06 mg.0.23 mmol. 
91%). 

40 Example 3 

5^3.4,5.6-Tetramethoxv-2^emylber^ acid 

[0095] An aqueous solution (10 ml) of sodium dihydrogenphosphate.(12.0 g. 0.100 mol). an aqueous solution (30 
.5 ml) of sodium chlorite (5.19 g. 0.0577 mol) and aqueous hydrogen peroxide (1.701 rrd. 30%) were added to an ace- 
tonitrile solution (30 ml) of 5^3,4.5.6-tetrametrK>xy-2^^ (5-60 g. 0.0128 mol) 
and the resulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water 
and then extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium M'osuifite 
(IMa^J solution and saturated brine, then dried and concentrated to obtain the titled compound (5.20 g. 0.0115 
50 mol. 90%). 

Example 4 

3-p.4.5.6-Tetranetfwxy-2-mefo^^ acid 

55 

[0096] An aqueous solution (7 mf) of sodium oihydrogenphosphate (4.01 g. 33.42 mmol), an aqueous solution (7 
of sodKim cWorite (1 .74 g. 19.33 mmol) and aqueous hydrogen peroxide(1.89 ml. 30%) were added to an acetorwtrfle 
solution (12 ml) of 3^3.4.5.6Metrametho)cy-2^^ (1*7 9- 4 -2* mmo1 ) 30(5 ™ 
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resulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosutfite (NajSjO^) solution 
and saturated brine, then dried and concentrated to obtain the titled compound (1.90 g. 4.20 mmot, 98%). 

5 Example 5 

N44^3.4.5.6-Tetramethoxy-2-memytbefiz^^ 

10097J Ptperidine (56 mg. 0.6576 mmol) and 1^myt-3^3^imethy«aminopropyl)carbodHmide hydrochloride (169 mg. 
10 0.881 5 mmol) were added to a methylene chloride solution (20 ml) of 4-(3.4^,6-tetramethoxy-2-methylbenzyl).2-ben- 
zytoxybenzoic acid (1 73 mg. 0.3827 mmol) and the resulting solution was stirred at room temperature for 8 hours. The 
reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed with 
water and then dried, and the solvent was removed by distillation. The obtained residue was purified by flash column 
chromatography (hexane : ethyl acetate = 2:1) to obtain the titled compound (129 rhg. 0.2485 mmol, 65%). 

15 

Example 6 

N-(5-(3,4 t 5,6-Tetramethoxy-2^emylberi2yl)-2-benzyloxybenzoyn ptperidine 

20 I0098J Piperidine (0.358 g. 4.20 mmol) and 1^my1-3^3^methytaminopropyl)carbodiimide hydrochloride (1.21 g. 
6.30 mmol) were added to a methylene chloride solution (50 ml) of 5-(3.4.5.6-tetramethoxy-2-methylbenzyl)-2-benzy- 
loxybenzoic acid (0.95 g, 2.10 mmol) and the resulting solution was stirred at room temperature for 12 hours. The 
reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed with 
water and then dried, and the solvent was removed by distillation. The obtained residue was purified by silica gel 

25 column chromatography (chloroform : methanol = 50:1) to obtain the tilled compound (1 .02 g, 2.09 mmol. 99%). 

Example 7 

N-{5-(3,4.5.6-Tetramethoxy-2^emylben^ morpholine 

30 

[0099J Morpholine (0.451 g. 5.1 7 mmol) and 1 ^yf-3^3^rftemytani!rK>p^ hydrochloride (1 .49 g. 

7.76 mmol) were added to a methylene chloride solution (80 ml) of 5^3,4,5,6-tetramethoxy-2-methytbenzyi>-2-benzy- 
toxybenzoic add (1.17 g, 2.59 mmol) and the resulting solution was stirred at room temperature for 12 hours. The 
reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed with 
35 water and then dried, and the solvent was removed by distillation. The obtained residue was purified by silica gel 
column chromatography (chloroform : methanol = 50:1) to obtain the titled compound (1.27 g, 2.59 mmol, 99%). 

Example 8 

40 N-f5-(3,4.5,6-Tetramethoxy-2-memylber^ 

(0100] p-Methoxyanfline (0.250 g. 2.03 mmol). triethylamine (0.206 g. 2.03 mmol) and 2-chlon>1 ,3-dimethylimida- 
zolinium chloride (0.344 g, 2.03 mmol) were added to a methylene chloride solution (40 ml) of 5-<3.4 ,5,6-tetramethoxy- 
2-metrtylberi2yl)-2-benzyloxyt>enzoic acid (0.460 g, 1 .02 mmol) and the resulting solution was stirred at room temper- 
's ature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (ethyl acetate : hexane = 1 2) and recrystalfized from ether to obtain 
the titled compound (0.211 g, 0.379 mmol. 37%). 

50 Example 9 

4 -( 3 ,4 ,5 ,6-Tetramethoxy-2-methyfbenzyl )-2-hydroxybenzoic acid 

{0101) 10% Pd-C (50 mg) was added to an ethanof (1 0 ml) and dtoxane (10 ml) mixed solution of 4-(3.4.5.64etram- 
55 etTK)xy-2^ethy{benzyl>-2-b8n2yloxybenzoic acid ( 1 50 mg, 0.3554 mmol) and the resulting solution was stirred at room 
temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated under 
reduced pressure, and the residue was washed with hexane to obtain the titled compound (97 mg. 0.2679 mmol. 75%). 



25 



EP 1 314 712 A1 

Example 10 

5-{3.4.5 6-Tetramethoxv-2-fnethYlbenzyl-2-hvdroxYbenzoic acid 

f0102l W3.4.5.6-Tetraniethoxy-2^thylbenzyl>-2^enzyloxyberttoic add (159.53 g. 1.156 mmol) was cfisscJvedin 
ethanol (20 ml) and after adding thereto an ethanol suspension (3 ml) of 5% Pd-C (0.250 g). the solution was sirred 
at room temperature for 1 6 hours in a hydrogen stream. The reaction solution was nitered. the filtrate was concentrated, 
and the obtained residue was recrystallized from ether to obtain the titled compound (0.630 g. 1 .74 mmof. 79%). 

Example 11 

3- (3.4.5.6-Tetramethoxy-2-nrethvlten^ 

101031 3-13 4.5.6-Tet ra metrK J xy-2^emylDen 2 yl)-2-ben2yloxyDenzoic acid (0.52 g. 1 .1 5 mmof) was dissolved in eth- 
anol (10 ml) and after adding thereto an ethanol suspension (3 ml) of 5% Pd-C (0.15 g). the solution was stirred* 
room temperature (or 16 hours in a hydrogen stream. The reaction solution was filtered, me filiate ^ s 
and the obtained residue was purified by silica gel column chromatography (chloroform: methanol = 9:1) to obta.n the 
titled compound (0.41 g. 1.13 mmol, 98%). 

Example 12 

4- ^3.4.5.6-Tetramethoxy-2-methylbenzyl) -2-acetoxybenzoicacid 
101041 4-(34 5 6-Tetramemoxy-2-memytbei^2-h^^ 

tic anhydride (20 ml) and the resulting solution was refluxed under heating for 2 noun. The reaction soluUon was 
concentrated and the residue was purified by silica gel column chromatography (5% methanol-methylene chlonde) to 
obtain Ihe titled compound (65 mg, 0.1608 mmol, 60%). 

Example 13 

5- (3.4.5.6-Tetramethoxy-2-methv(benzyf)-2-acetoxvbenzoic acid 

[01051 5^3.4.5.6-Tetrametf TO xy-2-memvlberu^2-hydroxyber«oic acid (1 .30 g. 3.59 mmol) was dissoWedm acetic 
anhydride?5 ml) and the resulting solution was stirred under heating at 65'C for 3i^. The reacUon sol*" ^ 
c^old and after adding thereto water (20 ml) and stirring at room temperature for 1 hour, ^ed w,th etinyt acetate^ 
The extract was washed with saturated brine and then dried, and the solvent was removed by deflation. TheresKfue 
was purified by silica gel column chromatography (chtorofom. : methanol = 10:1) to obtain the titled compound (0.99 
g. 2.45 mmol. 68%), 

Example 14 

3-f3.4.5.6-Tetramethoxv-2-methvlbenzvl)-2-acetoxvt)enzoic acid 
[01061 S-CAS.e-Tetramethoxy^H^^ 

tic anhydride (5 ml) and the resuming solution was stirred under heating at ^ C ^ u ^'^Z2T^e 
cooled and after adding thereto water (20 ml) and stirring at room temperature for 1 ^-^^^^^t 
The extract was washed with saturated brine and then dried, and the solvent was removed by distiBabon. Theresrfue 
was purified by silica gel column chromatography (chloroform : methanol = 9:1) to obtain the titled compound (0-245 
g. 0.541 mmol. 68%). 

Example 15 

Methyl S-(3.4.5.64etramettKixv-2-meth^tenz\nV2-hydroxYben2oate 

[01071 5^.4.5.6-Tetran^th^ acid (0 ^J^"™*) ^J^Stll 

Ledsot^tofmetl^Wn^ 

solution) (0.303 g. 2.65 mmol),the solution was stirred at room temperature for 3 hows. The r *^f**™"™ 
concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate - 3. 
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1) to obtain the titled compound (0.800 g. 2.13 mmol. 96%). 
Example 16 

5-{3,4 ,5. 6-Tetramethoxy-2>methyft)enzy<-2-methoxyben2oic acid 

10108] An aqueous solution (5 ml) of sodium dihydrogenphosphate (1.06 g. 8.86 mmol). an aqueous solution (7 ml) 
of sodium chlorite (0.460 g, 5.11 mmol) and aqueous hydrogen peroxide (0.502 ml, 30%) were added to an acetonitrile 
solution (10 ml) of 5-{3,4.5,6-tetramemoxy-2wnemy^ (0.409 g, 1.14 mmol) and the 

resulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosulfite (NajS^J solution 
and saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatog- 
raphy (hexane : ethyl acetate = 2:1 ) to obtain the titled compound (0.260 g, 0.691 mmol, 61 %). 

Example 17 

5-(3.4 . 5,6-Tetramethoxy-2-methy1ben2yf)-2-isopfopoxvbenzoic acid 

[0109] An aqueous solution (5 ml) of sodium dihydrogenphosphate (1.28 g. 10.65 mmol). an aqueous solution (7 
ml) of sodium chlorite (0.533 g, 6. 1 5 mmol) and aqueous hydrogen peroxide (0.1 8 ml, 30%) were added to an acetonitrile 
solution (5 ml) of S-^AS^etramethoxy^^em (0.530 g. 1.37 mol) and the re- 

sulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosuffite (Na^SjOJ solution 
and saturated brine, then dried and concentrated to obtain the titled compound (0.475 g. 1.18 mmol. 86%). 

Example 18 

Methyl 5-(3,4 ,5.6-tetramethoxy-2-methylber^ 

[0110] Methyl 5K3.4.5.64etrame{toxy-2-memytb^ (0.510 g. 1.18 mmol) was dissolved in 

methylene chloride (12 ml) and after adding thereto in sequence copper acetate (0.215 g, 1.18 mmol). phenylboronic 
acid (0.289 g, 2.37 mmol). Molecular Sieves 4A (0.300 g). triethylamine (0.299 g, 2.96 mmol) and pyridine (0.234 g, 
2.96 mmol). the solution was stirred at room temperature for 1 2 hours. The reaction solution was filtered and the filtrate 
was poured into water and then extracted with methylene chloride. The extract was washed with saturated brine, then 
dried and concentrated. The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 3:1) to obtain the titled compound (0.220 g. 0.487 mmol. 41%). 

Example 19 

MemylS^3,4.5,6-tetrcfrietrK>xy-^ 

10111] Methyl 5-(3.4,5.6-tetramemoxy-2.wth^ (0.805 g, 2.14 mmol) was dissolved in 

methylene chloride (50 ml) and after adding thereto in sequence copper acetate (0.429 g. 2.36 mmol), 3-methoxyphe- 
nytboronic acid (0.651 g. 4.28 mmol). Molecular Sieves 4A (0.500 g). triethylamine (0.541 g. 5.35 mmol) and pyridine 
(0.423 g, 5.35 mmol). the solution was stirred at room temperature for 12 hours. The reaction solution was filtered and 
the nitrate was poured into water and then extracted with methylene chloride. The extract was washed with saturated 
brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (0.200 g. 0.4 14 mmol, 19%). 

Example 20 

Methyl 5-(3,4 t 5.64etrariietrtoxy^^ 

[0112] 3-Pyridmemethanol (0.084 g. 0:774 mmol). tri-r>4>utylphGsprune (0.1 56 g, 0.774 mmol) and N.N.N->f-tetram- 
etrrylazaficarboxarrode (6.133 g. 0.774 mmol) were added to a benzene solution of methyl 5-(3.4,5.&4etramethoxy- 
2^ethytbenzyl)-2^yclroxybenzoate (0.194 g. 0.516 mmol) and the solution was stirred at room temperature for 12 
hours. The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by Distillation. 
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The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2:3) to obtain the 
titled compound (0.167 g. 0.358 mmol. 69%). 

Example 21 

Methyl M3.4.5,6-tetramemoxy-2^emvfben2ylV2^4-pyridylm ethyloxY) benzoate 

10113] 4-Pyiidinemethanol (0.232 g. Z13 mmol). tn^butylphospnine (0.430 g. 2 13 ™^{^"-"*J*^~ 
Ltazodicarboxamide (0.366 g. 2.13 mmol) were added to a benzene solution of methyl 5-(3A5.6-teb™eUx>xy- 
ro 2-methyfben Z yt)-2-hydroxyben2oate (0.500 g. 1.33 mmol) and the solution was stirred at room «emper^efor12 
IZs. MonSn was poured into an aqueous 2N sodium hydroxide solution (15 ml) andthen extraded 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by <r«°"- 
The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2:3) to obtain the 
titled compound (0.61 0 g. 1 .31 mmol. 98%). 
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Example 22 

Methyl 5^3,4,S.64etrarrethoxv-2-methylbenzylt-2^ 

[01 141 Methyl S^S^.S.e-tetramethoxy-a-methylbenzyO ^-hydroxybenzoate (1 .09 g. 2.53 mmol) was dissolved in ac- 
etone (50 ml) and after adding thereto anhydrous sodium carbonate (0.420 g. 3.03 mmol) and «ert-t>u^ bromoace a e 
(0 592 g 3 03 mmol). the solution was refluxed under heating for 3 hours. The reaction solution was filtered the filtrate 
was concentrated, and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 2:1) to obtain the titled compound (0.650 g. 1.33 mmol, 53%). 



Example 23 

S43.4.5.6-Telramethoxv-2-methya^nzvlV2-pherio xybenzoic acid 

30 101151 Methyl HM.5.64etramethoxy-2^emy^ 

a mixed solution of an aqueous 1 N NaOH solution (3 ml) and 1.4-dioxane (5 ml) and the resulting solution wasstored 
at room temperature tor 12 hours. The reaction solution was diluted with water, rendered a< ^jf"°^™ 
hydrochloric acid and then extracted with ether. The extract was washed with water and then dried. ^^*^ em 
was removed by distillation. The residue was purified by silica gel column chromatography (hexane : ethyl acetate = 

35 .2:1) to obtain the fitted compound (0.210 g. 0.479 mmol. 98%). 

Example 24 

5^3.4.5.6-Tetramethoxv-2Hi>etoylbe^ 

101161 Methyl 5^3.4.5, WetrametrK>xy-2^my1b«ruyl)-2^ (0-20O g. 0.414 mmol) was 

dissolved in a mixed solution of an aqueous 1 N NaOH solution (3 ml) and 1 .4-dioxane (3 ml) and the resulting solution 
was stirred at room temperature for 6 hours. The reaction solution was diluted with water, rendered aodw wrfhcon- 
centrated hydrochloric acid and then extracted with ether. The extract was washed with water and then ^• a ™ Ule 
« solvent was removed by distillation. The residue was recrystaBized from ether to obtain the titled compound (0.190 g. 
0.408 mmol. 99%). 

Example 25 

so S-(3.4.5.6-Tetr3methoxv-2-methv1beru^ acid 
101171 Methyl 5-<3.4.5.64etrametnoxr2-methylben^ 

dissolved in a mixed solution of an aqueous 1N NaOH solution (3 ml) and 1.4-dfoxane (3 ml) and the resulting solution 
was stirred at room temperature for 6 hours. The reaction solution was diluted with water. «nd^3^w,thcon- 
55 centrated hydrochloric acid and then extracted with ether. The extract was washed with water and ^n dned. and me 
solvent was removed by distillation. The obtained residue was purified by siBca gel cotumn chromatography (hexane . 
ethyl acetate = 23) to obtain the titled compound (0.150 g. 0.331 mmol. 88%). 
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Example 26 

5-(3A5,6-TetrametfK)xy-2-methylbereyl)^ acid 

[0118] Methyl 5-(3;4.5.6Metramethoxy-2-memylbenzv^^ (0.600 g. 1.28 mmol) was 

dissolved in a mixed solution of an aqueous 1 N NaOH solution (3 ml) and 1 .4-dioxane (3 ml) and the resulting solution 
was stirred at room temperature for 6 hours. The reaction solution was diluted with water, rendered acidic with con- 
centrated hydrochloric acid and then extracted with ether. The extract was washed with water and then dried, and the 
solvent was removed by distillation. The obtained residue was purified by silica gel column chromatography (hexane : 
ethyl acetate = 1:2) to obtain the titled compound (0.500 g, 1.10 mmol, 86%). 

Example 27 

N^5-(3,4,5.6-Tetramettoxy-2-rre 

[0119J N-[5-(3.4.5,6-Tetramemoxy-2-memytt>erc^ (1.02 g. 2.09 mmol) was dis- 

solved in ethanol (50 ml) and the resulting solution was added to an ethanol suspension (5 ml) of 5% Pd-C (0-200 g) 
and stirred at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was 
concentrated and the obtained residue was recrystaiKzed from ether to obtain the titled compound (0.760 g. 1 .95 mmol. 
93%). 

Example 28 

N^5-(3,4,5.6-Tetrametrx3xy-2-methylberu^ 

[0120] N-l5^3.4.5,6^Tetrametr»xy-2-ii^ (1.27 g, 2.59 mmol) was dis- 

solved in ethanol (50 ml) and the resulting solution was added to an ethanol suspension (5 ml) of 5% Pd-C (0.200 g) 
and stirred at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was 
concentrated and the obtained residue was recrystaflized from ether to obtain the titled compound (1 .00 g, 2.49 mmol, 
96%). 

Example 29 

N^5-(3,4,5,6-Tetramethoxy-2-mem 

[0121 J 3-Pyridinemethanol (0.1 02 g, 0.932 mmol), triphenylphosphine (0.293 g, 1 .12 mmol) and dietrrylazodicarbo- 
xylate (0.195 g, 1.12 mmol) were added to a benzene solution (30 ml) of N^5-(3,4,5,6-tetramethoxy-2-rnethylbenzyl)- 
2-hydroxybenzoyflpipertdtne (0.320 g, 0.746 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride. The extract was washed with water and men dried, and the solvent was removed by distillation. 
The obtained residue was purified by sfltca gel column chromatography (hexane : ethyl acetate = 1 .5:8.5) to obtain the 
titled compound (0.350 g, 0.673 mmol, 90%). 

Example 30 

N-{5^3,4,5,6-TetrametrK)xy-2-fre 

[0122] 4-Pyridinemethanol (0.254 g, 2-33 mmol). triphenylphosprune (0.611 g, 2.33 mrno!) and dfethytazwlicarbox- 
yiate (0.406 g, 2.33 mmol) were added to a benzene solution (30 ml) of N^5^3.4,5,6-tetramethoxy-2-rnethytbenzy1)- 
2-hydroxybenzoylJ piperidine (0.500 g. 1.17 mmol) and the resulting solution was stirred at room temperature for 12 
hours, the reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distiflation. 
The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 1:5) to obtain the 
titled compound (0.375 g. 0.721 mrod. 62%). 
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Example 31 

N45^3A5,6-TetramettK)xv-2^^ 

5 [0123] N-[M3.4.5,6-Tetramettoxy^^ (0.150 g. 0.350 mmol) was dis- 

solved in methylene chloride (3.5 ml) and after adding thereto in sequence copper acetate (0.064 g. 0.350 mmoO. 
3-pyridytboronic acid (0.114 g. 0.700 mmol). Molecular Sieves 4A (0.150 g). triethytamine (0.088 g. 0.874 mmol) and 
pyridine (0.069 g. 0.874 mmol). the solution was stirred at room temperature for 12 hours. The reaction solution was 
filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 

io saturated brine, then dried and concentrated. The obtained residue was purified by sflica gel column chromatography 
(chloroform : methanol = 9:1) to obtain the titled compound (0.063 g. 0.125 mmol. 36%). 



Example 32 

15 N45^3.4.5.6^Tetramethoxy-2^em^ 

[0124J N-[543.4.5.6-Tetramethoxy-2^e%^ (0.150 g, 0.350 rnrno!) was dis- 

solved in methylene chloride (3.5 ml) and after adding thereto in sequence copper acetate (0.064 g. 0.350 mmol). 
4-pyridylboronic acid (0.086 g. 0.700 mmol). Molecular Sieves 4A (0.150 g), triethylamine (0.088 g, 0.874 mmol) and 
20 pyridine (0.069 g. 0.874 mmol). the solution was stirred at room temperature for 12 hours. The reaction solution was 
filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 
(chloroform : methanol = 9:1) to obtain the titled compound (0.055 g. 0.109 mmol. 31 %). 

25 Example 33 

N-f5- (3.4.5.6-Tetramethoxy»2-memylbenzv^ 

[01251 N-[5^3.4,5.6^Tetrametrwx^^^ piperidine (0.200 g. 0.465 mmol) was dis- 

30 solved in acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.077 g. 0.558 mmol) and methyl 
bromoacetate (0.078 g. 0.512 mmol). the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gei column chromatography 
(hexane : ethyl acetate = 1 :1 ) to obtain the titled compound (0.230 g. 0.459 mmol. 99%). 

35 Example 34 

N-r5^3.4 t 5.6-TetrametTK)^ 

[0126J N-[5^3.4,5.6-Tetrametr»^ ( 0J2o *> 9« 0 467 mmol > was dis ~ 

40 solved in acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.078 g. 0.561 mmol) and tert-buty! 
bromoacetate (0.109 g. 0.561 mmol). the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by sflica gel column chromatography 
(hexane : ethyl acetate = 2:1) to obtain the titled compound (0.205 g. 0.378 mmol. 81%). 

4S Example 35 



N- l543.4.5.6-TetrOTethoxy^2^ 

[01271 3-Pyritfnemetrianol (0.080 g. 0.731 inmol). tripher^phosphme (0.192 g. 0.731 mmol) and diemytazodicar- 
50 boxytate (0.127 g. 0:731 mmol) were added to a benzene solution of N^3.4 f 5.64etrametro^ 

droxybenzoyflmorphofine (0.210 g. 0.487 mmol) and the solution was stirred at room temperature for 12 hours. The 
reaction solution was poured into an aqueous 2N sbolum hyoYo^ 

chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by silica gel column chromatography (hexane : ethyl acetate = 1-5:8.5) to obtain the titled com- 
55 pound (0.195 g. 0.374 mmof, 77%). 
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Example 36 

N^5-(3A5,6-Tetrarnethoxy-2^ethylbenzy1)-2^ 

5 (0128] 4-PyridinemethanoI (0.253 g. 2.32 mmoJ), triphenyfphosphine (0.609 g. 2.32 mmol) and dethyiazodicarbox- 
ytate (0.404 g. 2.32 mmol) were added to a benzene solution of N-[5^3,4,5.6-tetramethoxy-2-methyfbenzyf)-2-hydroxy- 
benzoyQmorphotine (0.500 g, 1.16 mmol) and the solution was stirred at room temperature for 1 2 hours. The reaction 
solution was poured Into an aqueous 2N sodium hydroxide solution (1 5 ml) and then extracted with methylene chloride. 
The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue 

io was purified by silica gel column chromatography (hexane : ethyl acetate = 1:5) to obtain the titled compound (0,380 
g. 0.728 mmol. 63%). 

Example 37 

is N^5-(3,4,5 t 6-Tetramethoxy-2-methylb^ 

[0129) N45^3,4 f 5,6-Tetramettoxy-2-methy[benz^ (0.100 g, 0.232 mmol) was dis- 

solved in methylene chloride (23 ml) and after adding thereto in sequence copper acetate (0.042 g, 0.232 mmol). 

3- pyridyiboronic acid (0.076 g. 0.464 mmol). Molecular Sieves 4A (0.100 g), triethytamine (0:059 g. 0.580 mmoQ and 
20 pyridine (0.046 g. 0.580 mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was 

filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 
(chloroform : methanol = 9:1) to obtain the titled compound (0.050 g, 0.0984 mmol. 42%). 

25 Example 38 

N45^3.4.5,6-Tetramethoxy-2-methyto 

[0130J N^5^3,4,5,6-Tetramethoxy-2^ (0.150 g, 0.348 mmol) was dis- 

30 solved in methylene chloride (3.5 ml) and after adding thereto in sequence copper acetate (0.070 g, 0.383 mmol). 

4- pyridy!boronic add (0.086 g, 0.696 mmol), Molecular Sieves 4A (0.150 g), triethytamine (0.088 g. 0.870 mmol) and 
pyridine (0.069 g, 0.870 mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was 
filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 

35 (chloroform : methanol = 9:1) to obtain the titled compound (0 052 g. 0.102 mmol, 29%). 

Example 39 

NH5^3.4 t 5.6-Tetramethoxy-2-rnefo 

40 ^ 

[0131] N-{5-(3,4.5.6-Tetramethoxy-2Hneth (0.200 g, 0.465 mmol) was dis- 

solved in acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.077 g. 6.558 mmol) and methyl 
bromoacetate (0.078 g, 0.512 mmol). the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
45 (hexane : ethyl acetate = 1 :1) to obtain the titled compound (0.230 g. 0.398 mmol. 86%). 

Example 40 

fH5^3,4,5,6-Teti3mgtrioxy-2-memy 

50 

[01321 N-{5-{3,4 ,5,6-Tetramethoxy-2-metr>ytben^ (0.200 g, 0.465 mmoQ was dis- 

solved in acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.077 g, 0.558 mmol) and tert-butyl 
bromoacetate (0.109 g, 0.558 mol), the solution was refluxed under heating for 3 hours. The reaction solution was 
ffitered. the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
55 (hexane : ethyl acetate = 2:1) to obtain the titled cornpound (0.198 g, 0.363 mmol, 78%). 
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Example 4 1 

4^S.6-DlmethoxY-3-methyl- 1 .4^nzoquin(yv2-y1)methYl-24>efuytoxYbenzoic arid 

[0133] 4-<3 4 5 6-Tetramethoxy-2^ethytbenzyt)>2^beruytoxybenzok: acid (312 mg. 0.6902 mmol) was dissolved in 
a mixed solution of acetonitrile (15 ml) and water (5 ml) and afler adding thereto arnmonium cerium(IV) nitrate (here- 
inafter simply referred to as "CAN") (946 mg. 1.7262 mmol) at room temperature, the solution was stirred at room 
temperature for 1 hour. The reaction solution was diluted with water and then extracted with ether. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The residue was recrystallized from 
ether to obtain the titled compound (187 mg. 0.4431 mmol. 64%). 

Example 42 

6^5.6-Dimethoxv-3-methyl-1 ,4-benzoquinon-2-Yl fnethy^2-benzvtoxybenzoic arid 

roi34] 6-<3 4 5 6-Tetramethc*y-2^mylte acid (106 mg. 0.2345 mmol) was dissolved in 

a mixed solution of acetonitrile (6 ml) and water (2 ml) and after adding thereto CAN (321 mg. 0.5857 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystallized from ether to obtain the titled compound (62 mg. 0.1469 mmol. 64%). 

Example 43 

5^5.6-Pimethoxv-3-methyl-1 .4-benzc<juirK)fv2-yl)memy1-2-ber^oxyberizcHC arid 

101351 5-(3.4,5.6-Tetrafrtemo^ acid (0.490 g, 1 .08 mmol) was dissolved in a 

mixed solution of acetonitrile (15 ml) and water (3 ml) and after adding thereto CAN (1.48 g. 2.71 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by de- 
lation. The residue was recrystallized from ether to obtain the titled compound (0.217 g. 0.514 mmol. 48%). 

Example 44 

345.S-Dimethoxy-3-methvM.4^re acid 

101361 3-<3 4.5.6-Tetramethc>xy-2-r^ acid (0.55 g. 1 .21 mmol) was dissolved in a 

mixed solution of acetonitrile (9 ml) and water (3 rrd) and after adding thereto CAN (1.67 g. 3.03 mmol) at room tem- 
perature, the solution was stirred at room temperature for 2 hours. The reaction solution was diluted with waterand 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystatfized from ether to obtain the titled compound (0.250 g. 0.592 mmol. 49%). 

Example 45 

4-<5,6-Dimemoxv-3^myM.4-penzo^ acid 

[0137] 4-(3 4 5 6-Tetramett^-2-memy^ arid (60 mg. 0.1485 mmol) was dissolved in a 

mixed solution of acetonitrile (15 ml) and water (5 mQ and after aoMing thereto CAN (203 mg. 0.37M 
temperature the solution was stirred at room temperature for 3 hours. The reaction solution was diluted with water 
and then extracted wto ether. The extract was washed wim water ami ^ dried, and the solvent was removed by 
distillation. The residue was purified by preparative thin-tayer chromatography (5% methanol-methyterte chtoride) to 
obtain the titled compound (38 mg, 0.1016 mmol. 68%). 

Example 46 

[01381 5*3 4 5.6-Tetramethoxy-2-iw^ add (0.200 g. 0.495 mmol) was dissolved in a 

mixed solution of acetonitrile (9 mi) and water (3 ml) and after adding thereto CAN (0.678 g. 1.24 mmol) at room 
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temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystaliized from ether to obtain the titled compound (0.160 g, 0.425 mmol, 86%). 

5 Example 47 

3- (5. 6-Oimethoxy-3-methyH.4-ben2oqutnon-2-yl) methyt-2-acetoxybenzotc acid 

[0139] 3-{3,4 ,5,6-Tetramethoxy-2-methyfbenzy^ acid (0.300 g, 0.663 mmol) was dissolved in a 

io mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.909 g. 1.658 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystaliized from ether to obtain the titled compound (0.248 g, 0.662 mmol, 99%). 

,s Example 48 

4- (5.6-Dimethoxy-3-methyM.4-benzc^inc^ 

[0140] 4-{5,6^imethoxy-3-methyM,4-benzoq^ acid (22 mg, 0.059 mmol) was 

20 dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate solution (3 
ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction solution 
was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then dried, and 
the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography 
(chloroform : methanol = 10:1) and then recrystaliized from ether to obtain the titled compound (12 mg, 0.0361 mmol, 
25 61%). 

Example 49 

5- (5,6-Oimethoxy-3-rnethyf-1 ,4-berizcKtuinon-2-yl)methyl-2-hydroxybenzoic acid 

30 

[0141] 5-(5,6-Ofmethoxy-3-methyl-1 ,4^nzix^non-2-yi)methyl-2-a(^toxybenzoic acid (0.150 g, 0.401 mmol) was 
dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate solution (3 
ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction solution 
was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then dried, and 
35 the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography 
(chloroform : methanol = 10:1) and then recrystaliized from ether to obtain the titled compound (0.055 g, 0.166 mmol, 
42%). 

Example 50 

40 

3-(5.6-Dfmethoxy-3-methyt- 1 ,4^nzc<juinon-2-y0methyl-2-hydroxybenzoic acid 

i 

[0142] 3-(5,6-Oimethoxy-3-methyl-1 ,4-berizoquirion-2-yl)methyl-2-acetoxybenzoic acid (0.036 g, 0.0963 mmol) was 
dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate solution (2 
45 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction solution 
was diluted with water and then extracted with ethyl acetate. The extract was washed with water and men dried, and 
the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography 
(chloroform : methanol = 9:1) and then recrystaliized from dusopropyt ether to obtain the titled compound (0.010 g. 
0.0301 mmol. 31%). 

50 

Example 51 

5-(5.6-OimetrK)xy-3-meroyM,4-beruoquinc^ acid 

55 [0143] 5-{3,4,5,6-Tetrametnoxy-2-methyfben^ acid (0.^7 g, 0.684 mmol) was dissolved in a 

mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.937 g, 1.71 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the sotvent was removed by olstil- 
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laUon. The residue was recrystallized from ether to obtain the titled compound (0.237 g, 0.683 mmol, 99%). 
Example 52 

5 5-(S t 6-DimethoxY>3-methyl-1 t 4^nzoquinon-2-yQmethyl-2-isoproooxYbenzoic acid 

[0144] 5^3.4.5.6-Tetrametrioxy-2-memylbertty^ acid (0.472 g. 1.17 mmol) was dissolved in a 

mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (1.60 g. 2.92 mmol) at room tem- 
perature, the solution was stirred at room temperature for 1 hour. The reaction solution was <fifuted with water and then 
io extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The residue was recrystallized from ether to obtain the titled compound (0.364 g, 0.972 mmol, 63%). 

Example 53 

15 5-(5.6-Dirnethoxy-3-methyl-1 f 4-benzoquinon-2-yl)methyl-2-phenoxyben2oic add 

10145] 5-{3.4.5.6-Tetramethoxy-2-methy^ add (0.220 g, 0.502 mmol) was dissolved in a 

mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.688 g. 1.26 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was dfluted with water and 
20 then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystallized from ether to obtain the titled compound (0.100 g t 0.245 mmol. 49%). 

Example 54 

25 5^5,6-Pimethoxy-3^ethyt-1,44)enz^ add 

[0146] 5-(3.4.5.6-Tetramethoxy-2-memy^ add (0.194 g. 0.408 mmol) was dis- 

solved in a mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.638 g, 1 .02 mmol) at 
room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water 
30 and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The residue was recrystalfized from ether to obtain the titled compound (0.159 g. 0.365 mmol, 89%). 

Example 55 

35 5-(5.6-bimethoxy-3-methyl-1 .4-benzoquinorv£-yflmemvW acid 

[0147] 5^3,4.5.6-Tetrametrtoxy-2^em^ add (0.100 g, 0.221 mmol) was dis- 

solved in a mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.303 g, 0.552 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with 
40 water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 1:2) and then 
recrystalfized from ether to obtain the titled compound (0.071 g. 0.1 68 mmol, 76%). 

Example 56 

45 

5^5.6-Dirnethoxy-3Hrtethyl-1 Abenzoquinofv2-yQmemvW b enzoic acid 

[01 48] 5-(3.4,5,6 -Tetramethoxy-2-methy^ acid (0.425 g, 0.938 mmol) was dis- 

solved in a mixed solution of acetonitrile (1 8 ml) and water (6 ml) and after adoing thereto CAN (1.29 g, 2^5 mmol) at 
so room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water 
and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 9:1) and then re- 
crystalfized from ether to obtain the titled compound (0.376 g. 0.868 mmol, 93%). 

55 
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Example 57 

N-f4-(5,6-Dimethoxy-3-methyM.44>enz(^ 

[0149] N-[4-{3 .4 , 5,6-Tetramethoxy-2-methylbenzyl^ (1 29 mg, 0.2485 mmoJ) was dis- 

solved in a mixed solution of acetonitriie (1 5 ml) and water (5 ml) and after adding thereto CAN (341 mg, 0.6222 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with 
water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The residue was purified by flash column chromatography (hexane : ethyl acetate = 2:1 ) to obtain the 
titled compound (85 mg, 0.1738 mmol. 70%). 

Example 58 

N-{4^5.6-Dimethoxy-3-melhyl-1.4-ben^ 

[01 50J Morpholine ( 1 9 mg, 0.21 83 mmol) and 1 ^thyl-3^3Klimethylaminopropyl)canVxJrimide hydrochloride (55 mg. 
0-2869 mmol) were added to a methylene chloride solution (10 ml) of 4-(5,6-dimethoxy-3^nethyM,4^enzoquinon- 
2-yf)methyl-2-benzyloxybenzoic acid (60 mg. 0.1421 mmol) and the resulting solution was stirred at room temperature 
for 16 hours. The reaction solution was poured into Ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain the titled compound (55 mg, 0.1120 
mmol, 79%). 

Example 59 

N-f 4-(5,6-Dimethoxy-3-methyl- 1 ,4-rjenzoquinon-2-yl)memyl-2-rjereyloxybere^ 

[0151] p-Methoxyanflme (26 mg. 0.2113 mmol). triethyl amine (29 mg. 0,2871 mmol) and 2-ch!oro-1 ,3-dmriethyfirra- 
dazofinium chloride (48 mg. 0.2840 mmol) were added to a methylene chloride solution (10 ml) of 4-<5.6-dimethoxy- 
1 ,44>enzoo^inorH2-y1)metriyl-2-berizytoxYberizc)k: acid (60 mg. 0.1421 mmol) and the resulting solution was stirred at 
room temperature for 3 hours. The reaction solution was poured into tee water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (55 mg. 
0.1143 mmol. 73%). 

Example 60 

N-[6-(5,6-Oimethoxy-3-methyl- 1 ,4^enzoquinon-2-yl)methyl-24>en2yloxybenzoyn^-methoxyara1ine 

[0152] p-MethoxyanHine (13 mg, 0.1056 mmol). triethylamine (15 mg, 0.1485 mmol) and 2-chloro-1 ,3-cfimethyUmi- 
dazolintum chloride (24 mg, 0.1420 mmol) were added to a methylene chloride solution (3 ml) of 6-(5,6-dimethdxy- 
1 ,4-ben2oquinoh-2-yl)methyl-2-benzyloxybenzoic acid (29 mg, 0.0687 mmol) and the resulting solution was stirred at 
room temperature for 3 hours. The reaction solution was poured into ice water and then extracted with ether. The 
extract was washed with water arid then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (20 mg. 
0.0687 mmol, 55%). 

Example 61 

N45-(S.6-Oimethoxy-3^eOTyM.4^ 

[0153] Ptperidine (0.025 g, 0.296 mmol) and 1^thy^3^3^fimetitylamin^ hydrochloride (0.068 g r 

0.355 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy-3-methyt-1 ,4-benzoquinon>2-yl) 
methyl-2-benzytoxybenzoic acid (0.050 g. 0:118 mmol) arid the resuming solution was stirred at room temperature for 
12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distfflation. The obtained residue was purified by 
preparative thin-layer chromatography (chloroform : methanol =10:1) to obtain the titled compound (0.025 g. 0.0511 
mmol. 43%). 
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Example 62 

N4545.643imethoxv-3-rremvH.4-te^ 

101541 Oxalyl chloride (0.150 g. 1 .18 mmol) was added to a methylene chloride solution (5 ml) of 5 "< 5 - 6 -f n ^ th ^ 

^l^ A^^^L^^nz^oxybe^c add (0.050 g. 0.11 8 mmol) and the resumn^uUon was 

SSrci^perature 5 1 Z. The reaction solution was concerned and after 

morphine (0.036 g. 0.4 1 4 mmol) to me obtained residue, the solution was stirred at room tenwature for % mmte. 

STraZn button was poured into ice water and then extracted with methylene chloride. The ex^ct was washed 

w^w^arJti^a^ 

trdn-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (0.058 g. 0.117 mmol. 99%). 
Example 63 

[0155] p^moxyaruline (0.038 g. 0.308 mmoO. triethytamine (0.031 g. 0.308 ^^ 2 ^^^S 
daz Jniumdhtoride (0 052 g. 0.308 mmol) were added to a methylene chloride solution (5 ml) of 5-(5.6^methoxy- 
SmyH ^Znor.'^^thyt-a-bUfoxybenzoic acid (0.065 g. 0.154 mmol) and the -s^r* s^on was 
s^atrotmSerature ta« hours. The reaction solution was poured into ice water and ^nextr^edw«h 
SeneToride.^e extract was washed with water and then dried, and the solvent was removed » *M*on. 
The obtained residue was puritied by preparative thin-layer chromatography (hexane : ethyl acetate = 1.2) to obtain 
the titled compound (0.066 g. 0.125 mmol. 81%). 

Example 64 

N43-(5.6-Dimemoxv-3-rrmmvM.44>ergoq^ 

101561 Piperidine (0.038 g. 0.45 mmol) and 1-etr^3^3Kfimethylan»rK)propyl)caibtrfi^ hydrochloride (0.129 g^ 
SmS^ded to a methylene chloride sCution ,10 ml) of ^^Z^V^O^t 
j^Hoxvbenzotc acid (0 095 g. 053 mmol) and the resulting solution was stirred at room temperature tor 
^^eSS^rTwS pourt, into ice water and me n extract ed with methyK^cWcride . The exb^was 
ll^w^wat^and then dried and the solvent was removed by distillation. The obtained resrfue was purrfted by 
^a^trln^^^ 
55%). 

Example 65 

l^3^S.64>imetrw>xv-3-memyM^ 

101571 Morphotine (0.033 g. 0.38 mmol) and i-etr^3-dimemy1arnirK>propyl^^ 

^IXSSed to a methylene chloride solution (10 mf) of 3^5.6-dimetr*xy-3-met^1 • 4 - t *f^^-£ 
me ml^nIZx^enzoic add (O080 g. 0.19 mmol) and the resulting solution was stirred at room temperature for 
o Sr^lSc^^ion was poured into ice water and then exacted with methylene chloride. The extradwas 
w^w^wa^ In dried. JTthe solvent was removed by distillation. The obtained residue waspunfiedby 

61%). 
Example 66 

M43-fS.643imetrK>xv.^ 

(0158) p^thoxyanffine (0.035 g. 058 mmol). triethytamine (0.029g. 
L*rdumc^de(0.04e g.028 rr^)were added toarne^ 

Ttt^Z^^ acid (0.060 g. 0.14 mmol) and the «s^ton«s stored* 

o^t^^e ^^"acSnsoiution was poured into ice 
c^r^extract was washed with water and then dried, and the solvent 

was purified by preparative thiMayer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled com- 
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pound (0.038 g. 0.072 mmol, 51%). 
Example 67 

N-[4-(5.6-Pimethoxy-3-fnethyl- 1 ,4^nzoquirK)n-2>yl)methy^2-ac»toxybenzoyn^^ethoxyanifine 

[01 59] p-Methoxyaniline (4.3 mg. 0.0349 mmol). triethylanwne (5.9 mg. 0.0584 mmol) and 2-ch!oro-1 ,3-dimethylim- 
idazoGnsum chloride (9.9 mg. 0.0585 mmol) were added to a methylene chloride solution (3 ml) of 4-(5,6-dimethoxy- 
1 ,4-benzoquinon-2-yl)methy1-2-acetoxybenzo?c acid (11 mg, 0.0294 mmol) and the resulting solution was stirred at 
room temperature for 6 hours. The reaction solution was poured into ice water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:3) to obtain the titled compound (6 mg, 
0.0125 mmol, 43%). 

Example 68 

N- [5-( 5 ,6-Pimethoxy-3-methyl- 1 ,4-benzoquinon-2-y1)methyl-2-acetoxybenzoy<] piperidine 

(01 60] Piperidine (0.027 g, 0.321 mmol) and 1 ^thyt-3^3KlimethyfaminopropyQcarbodiimide hydrochloride (0.062 g, 
0.321 mmol) were added to a methylene chloride solution (5 ml) of 5-<5,6-dimethoxy-3-methyt-1,4-benzoquinon-2-yl) 
methyl-2-acetoxybertzoic acid (0.040 g, 0.107 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.008 g. 0.0181 
mmol. 17%). % 

Example 69 

N45-{5,64)iroethoxy-3^ethyM,4^enzoqui^ 

(0161] Morphdine (0.034 g, 0.385 mmol) and 1^thyl-3^3HjifrrethylamirK)propyl)carbodiimide hydrochloride (0.074 
g. 0.385 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy-3-methyt-1 ,4-benzoquinon- 

2- yl)methyt-2-acetoxybenzc«c acid (0.048 g, 0.128 mmol) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.017 g, 0.0383 
mmol, 30%). 

Example 70 

N45-(5,6-Otmethoxy-3-*rtethyl 1 ,44?enzcKnJinon-2-yt)methW-2-acetoxybere 

[0162} p-Methoxyaniline (0.046 g, 0.374 mmol). Wethytamme (0.038 g, 0.374 mmol) and 2-chkxo-1,3-dimethyfimi- 
dazoiinium chloride (0.063 g, 0.374 mmol) were added to a methylene chloride solution (5 ml) of 5-{5,6-dimethoxy- 

3- methyi-1 ,4-benzoquinon-2-yl)memyl-2-acetoxybenzolc acid (0.070 g, 0.187 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted, with - 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distiHafion. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystaiUzed from ether to obtain the titled compound (0.043 g, 0.0897 mmol, 48%). 

Example 71 

N-[3-<5,6-Dimethoxy-3-methyt-1 ,44>enzoquinon~2-yl)methyt-2-a<^toxybenzoyQ piperidine 

(0163] Piperidine (0.133 g. 1 .56 mmof) and 1-ethy1-3^3-dimethylantir^ hydrochloride (0.448 g, 

2.34 mmol) were added to a methylene chloride solution (30 ml) of 3-(5.6-a1nrethoxy-3-methyl-1 ,4-benzoquinor>-2-yf) 
methyt-2-acetoxybenzoic acid (0.293 g, 0.783 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
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washed with water and then dried, and the solvent was removed by distillation.. The obtained residue was punfied by 
preparative thin-layer chromatography (chloroform : methanol = 30:1) to obtain the titled compound (0.152 g. 0.345 
mmol, 44%). 



Example 72 

N43-(5.6-Oimethoxv-^ 

10164] Morpholine (0.176 g. 2.02 mmol) and 1-emyl-3^3^!memy!anTir^ hydrochloride (0.581 g. 

3 03 mmol) were added to a methylene chloride solution (50 ml) of 3-<5.6KJimettoxy-3-methyl-1 ,4-benzoquinon-2-yl) 
methyt-2-acetoxybenzoic acid (0.380 g. 1.01 mmol) and the resulting solution was stirred at room temperature for 12 
hours The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was punfied by 
preparative thin-Jayer chromatography (chloroform : methanol = 30:1) to obtain the titled compound (0.175 g. 0.394 
mmol. 39%). 



Example 73 

[0165] p-Methoxyaniline (0.104 g. 0.845 mmol). triethylamine (0.085 g, 0.845 mmol) and 2-chloro-1.3-dimethyUmi- 
dazolinium chloride (0.143 g. 0.845 mmol) were added to a methylene chloride solution (20 ml) of 3-(5.6-dimethoxy- 
3-methyM 4-benzoquirx>n<2-y0rriethyl-2-acetoxYben2oic acid (0.158 g. 0.422 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-Jayer chromatography (chloroform : methanol = 30:1) and then 
^crystallized from isopropyl ether to obtain the titled compound (0.066 g. 0.138 mmol. 33%). 



Example 74 

N45^5.64>imethoxv-3^eth^ 

[0166] N-{5<5.64*rnetfK>xy-3-m < a040 * 0 0906 

mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and men 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol = 10:1) to obtain the titled compound (0.025 g. 0.0626 mmol. 69%). 

Example 75 

N45-(5.6-Oimetrioxv-3-rr>e^ 

[0167] N^5.6-Oiroe1ho^ (0JM5 9 ' 0101 

mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hairs. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and men 
dried, and the solvent was removed by tfstfflation. The obtained residue was purified by preparative thiri4ayer chro- 
matography (chloroform : methanol = 10:1) to obtain the titled compound (0.020 g. 0.0498 mmol 49%). 



Example 76 

M5-<5.6-Dimetrw>XY-3-methyl-1 .4-beiizoquiiKm-2-vl^^^ 

[0168] hH5^5.64Bmetr»xy-3-f^ {0 073 9 ' 

0 152 mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
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then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:1) and then recrystallized from ether to obtain the titled compound (0.043 
g, 0.0983 mmot. 65%). 

5 Example 77 

. N-{3-(5.6-Dirnethoxy-3-methyl-1 ,4^nzoquinon-2-y0me^yt-2-4Tydroxybenzoyll pfperidine 

[0169] N-{3-{5,6-OtmetJK>xy-3-mettiyM,4^rc (0.050 g, 0.113 

10 mmot) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol = 9:1) to obtain the titled compound (0.017 g T 0.0426 mmol. 38%). 

15 

Example 78 

N-C3-(5,6-Dimethoxy-3-methyl- 1 ,4-benzoquinon-2-yt)methyl-24iydroxyben2oyl^ 

20 [0170] N-[3-{5.6-Dimetrwxy-3-methyM,4-be (0.050 g, 0.113 

mmol) was dissolved in methanol (3 mf) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 

25 matography (chloroform : methanol = 9:1) to obtain the titled compound (0.022 g. 0.0542 mmol, 48%). 

Example 79 

N-[3-(5,6-Oimethoxy-3-methyl- 1 t 44>eruoquinon-2-yQmeth^2-hydrox 

30 

[0171] N-3-(5,6-Oimethoxy-3-rnethyMA (0.040 g. 

0.0834 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
35 then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (chloroform : methanol = 30:1) to obtain the titled compound (0.025 g, 0.0528 mmol, 69%). 

Example 80 

40 N-f5-{5.6-€^ethoxy-3-methyt-1.4 

[0172] Piperidine (0^027 g. 0.318 mmol) and 1-ethy!-3-(3^metrrytam (0.091 g, 

0.477 mmol) were added to a methylene chloride solution (5 mf) of 5-(5,6-dim€thoxy-3-fnethyl-1 ,4-benzoquinon-2-yl) 
methyl-2-methoxybenzoic acid (0.055 g, 0.159 mmol) and the resulting solution was stirred at room temperature for 
45 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distiflation. The obtained residue was purified by 
preparative thin-layer chromatography (ethyl acetate) to obtain the titled compound (0.0175 g, 0.0423 mmol, 27%). 

Example 81 

50 

N-[5-(5,643imethoxy-3-methyl-1 ,4-benzoquinon-2>yQmetln^2-metho 

[0173] Morphofine (0.025 g. 0.289 mmol) and 1^thyl-3-(3^methyiamirx>propyl)carbo(liim^ hydrochloride (0.083 
g, 0.434 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dirrtethoxy-3-methyM ,4-benzoqumon- 
S5 2-yl)methyl-2-methoxyberizo»c add (0.050 g. 0.145 mmol) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into Ice water and then extracted with methylene chloride. The extract 
was washed with water arid then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (ethyl acetate) to obtain the titled compound (0.033 g, 0.0794 mmol, 55%). 
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Example 82 . 

N-f5-(5 ,6-Pimemoxv-3-methvM,44renzo^ 

[0174] p-Methoxyanfline (0.043 g. 0.347 mmol). triethylarmne (0.035 g. 0.347 mmol) and 2-chtoro-1.3-diniethynmH 
dazolinium chloride (0 059 g. 0.347 mmol) were added to a methylene chloride solution (5 ml) of 5-(5.6-dmethoxy- 
3-methyl-l 4^nzoquinor^2-yl)memy|.2Hnethoxyben2oic acid (0.060 g. 0.173 mmol) and the resulting solution was 
stirred at room temperature lor 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate) to obtain the titled com- 
pound (0.044 g. 0.0975 mmol. 56%). 

Example 83 
Nj5-(jMM*n^^ 

[0175] Piperidine (0.030 g. 0.353 mmol) and 1^thyl-3-(3-dimemylaminopropy0^rbodnmide hydrochloride (0.101 g. 
0 529 mmol) were added to a methylene chloride solution (5 ml) of 5^5.6Krimethoxy-3-memy»-1.4-benzoquinon-2-yl) 
methyl-2-isopropoxyt)enzoic acid (0.066 g. 0.1 76 mmol) and the resulting solution was stirred at room temperature for 
1 2 hours The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (hexane : ethyl acetate = 1:6) to obtain the titled compound (0.030 g. 0.068 
mmol. 39%). 

Example 84 

N^5-(5,6-Dimethoxy-3-rrem^ 

[0176] Morphofine (0-030 g. 0.348 mmol) and 1^myt-3-(3-<fimemytamm hydrochloride (0.100 

g 0 521 mmol) were added to a methylene chloride solution (5 ml) of M5.6^imetrioxy-3wnemyl-1 .4^f^oauinorH 
2-yOrnemyv^sopropoxybenzorc acid (0.065 g. 0. 1 74 mmol) and the resulting solution was stirred at room temperature 
for 12 hours The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purged 
by preparative thin-layer chromatography (hexane : ethyl acetate = 1:6) to obtain the titled compound (0.026 g, 0.0586 
mmol, 34%). 

Example 85 

N = j5^5 I gj^ 

[0177] p-Methoxyant!ine (0.077 g. 0.626 mmol). triethylamine (0.063 g. 0.626 mmol) and 2^lc<o-1.3^iiethyftrni- 
dazotinium chloride (0.106 g. 0.626 mmol) were added to a methylene chloride solution (10 ml) of 5^5 r 6-dimethoxy- 
3^thyM,4-t>enzoquir^^ acid (0.117 g. 0.313 mmol) and the resulting solution was 

stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water and then extra^ wrth 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 12) to obtain 
the titled compound (0.095 g. 0.198 mmol. 63%). 

Example 86 

N^5.6-Oimethoxv-3^^ 

[0178] Piperidine (0.054 g. 0.634 mmol) and 1 ^triyl-3^3^methyiamro hyoYochtoride (0.182 g, 

0 950 mmol) were added to a methylene chloride solution (10 ml) of 5-(5.6^rriethoxy-3-methyl-1 t 4-benzoq^no^2^ 
methyl-2-phertoxybenzac acid (0.129 g. 0.317 mmol) and the resulting solution was stirred at room temperature fear 
1 2 hours The reaction solution was poured into tee water and then extracted with methylene chloride, The extract was 
washed with water and then dried, and me solvent was removed by distillation. The obtained residue was purified by 
preparative thirvteyer crtromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (0.060 g. 0.126 
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mmol, 40%). 
Example 87 

N- f5^5.6^methoxy-:^nrethyM,44)enzoqui 

{0179] Morphofine (0.030 g, 0.343 mmol) and 1 ^thyt-3^3Kfimethytaminopro^^ hydrochloride (0.099 

g, 0.515 mmol) were added to a methylene chloride solution (5 ml) of 5^5,6-dimethoxy-3-methyM ,4-benzoquinon- 

2- yf)methyl-2-phenoxybenzofc acid (0.070 g, 0.172 mmol) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured Into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (chloroform : methanol = 10:1 ) to obtain the titled compound (0.040 g. 0.0839 
mmol. 49%). 

Example 88 

N-[5^5,6-D^ethoxy-3-methy1-1.4^nzo^ 

(0180] p-Methoxyanifine (0.045 g. 0.368 mmol), triethylamine (0.037 g. 0.368 mmol) and 2-chtoro-1 ,3~dimethyfimi- 
dazolinium chloride (0.062 g, 0.368 mmol) were added to a methylene chloride solution (5 ml) of 5-<5,6-dimethoxy- 

3- methyl- 1 .4-beruoquioon-2-yl)rnethyl-2-phenoxyberi20tc acid (0.075 g. 0.184 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) to obtain 
the titled compound (0.040 g. 0.0780 mmol. 42%). 

Example 89 

N-{5-<5.6-Oimethoxy-3-methyl~1 > 44>enzoqiiirtc^2'y0methyl-2^3^ethoxyphenoxy) benzonyOpiperidine 

[0181] Piperidtne (0.096 g, 1.128 mmol) and 1-ethyl-3-<3-o1rr>emylaiTiinopror^ hydrochloride (0.324 g. 

1 .692 mmol) were added to a methylene chloride solution (5 ml) of 5^5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yI) 
memyl-2^3^ethoxyphenoxy)benzofc acid (0.247 g. 0.564 mmol) and the resulting solution was stirred at room tem- 
perature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.165 
g. 0.327 mmol. 58%). 

Example 90 

N-(5-(5,6-Pimethoxy-3-memyH t 4-r^^ 

10182] Morphofine (0.106 g f 1 .225 mmol) arid 1^myl-3^3-o^methvlamirK)prc^yl)cartxxliimkJe hydrochloride (0.352 
g, 1.838 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-o1methoxy-3-metrryl-1 ,4-benzoquinon- 

2- y0meuiyl-2^3-nwthoxypherK)xy)ber»zoic acid (0.250 g. 0X13 mmol) and the resulting solution was stirred at room 
temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. 
The extract was washed with water and then dried, and the solvent was removed by dstfllatiorL The obtained residue 
was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound 
(0.173 g. 0.341 mrnol, 51%). 

Example 91 

NJ5j5j> = Ojmetfa^^ 

[0183] p-Methoxyan3ine (0.056 g. 0.457 mmol). trietfiylarnine (0.046 g. 0.457 mmol) and 2-cMoro-1 .3-dimethy6m^ 
dazoiinium chloride (0.077 g. 0:457 mmol) were added to a methylene chloride solution (10 ml) of 5-(5,6-tf methoxy- 

3- methyM ,4-benzoo^jirtQn-2-yl)meth^ acid (0. 1 00 g, 0.228 mmol) and the resulting so- 
lution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted 
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with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 2:3) to obtain 
the tilled compound (0.058 g. 0.107 mmol, 47%). 



Example 92 

N45-(5,6-Pimethoxy-3^m^ 

[0184] N^3,4.5.6-Tetrametho^ < a38 ° 9* 0731 mmo,) 

was dissolved in a mixed solution of acetonitrfle (12 ml) and water (4 ml) and after adding thereto CAN (1.00 g. 1.83 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 9:1) 
to obtain the titled compound (0.222 g. 0.453 mmol, 62%). 



Example 93 
jjjSjg^g-Dirr^ 

[0185] N-[5^3,4.5,6-Tetrametrwxy-2-fneth^ < 0 - 263 9. °-506 

mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.693 
g. 1.26 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol - 
9:1) to obtain the titled compound (0.153 g, 0.311 mmol. 61%). 

Example 94 

M5-(5.6-Otinetrioxv-3-c^^ 

[01 86J p-Methoxyanaine (0.078 g. 0.639 mmol). triethylamine (0.066 g. 0.639 mmol) and 2-chlqro-1 .3-dimethyfimF 
dazofinkjm chloride (0.108 g. 0.639 mmol) were added to a methylene chloride solution (20 ml) of 5-<5.6-dimethoxy- 
S-methyH .44x*rizoquinon-2-yl)met^ acid (0.135 g. 0.31 8 mmol) and the resulting so- 

lution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) and then 
recrystalfized from ether to obtain the titled compound (0.040 g. 0.0756 mmol, 24%). 

Example 95 

N45^5,6^imetTK)xy-3-memvM.4 

[0187] N-[5-<3.4.5.6^Tetrameto^ ( a550 9* 106 mmol) 

was dissolved in a mixed solution of acetonMe (15 ml) and water (5 ml) and after adding thereto CAN (1.45 g. 2.64 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by oTstfflatioru The residue was purified by sflica gel column chromatography (cWoroform : methanol = 9:1) 
to obtain the titled compound (0.320 g. 0.652 mmol, 62%). 

Example 96 

[0188] N^3.4.5.6-Tetrametrwxy-2^e^ (°* 460 9* 0885 

mmol) was dissolved in a mixed solution of acetonitrfle (15 ml) and water (5 ml) and after adding thereto CAN (1.21 g, 
2.21 mrrtol) at room temperature, flie solution was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The residue was purified by sflica gel column chromatography (chloroform : methanol = 
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9:1) to obtain the titled compound (0.270 g t 0.548 mmoJ, 62%). 
Example 97 

N45M5.6^imetTK>xy-3-rnemyM t 44)ere 

[0189] p-Methoxyanfline (0.078 g, 0.639 mmof). triethylamine (0.066 g, 0.639 mmol) and 2-cftforo-1.3-dimemylimi- 
dazolinium chloride (0.108 g. 0.639 mmol) were added to a methylene chloride solution (10 ml) of 5~(5.6-dimethoxy- 
3-methyl- 1 ,44>eraoo^irK>n-2-yt)methyl-2^4^yridytmethy!oxy)ber^oic acid (0.135 g. 0.318 mmol) and the resulting so- 
lution was stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) and then 
recrystallized from ether to obtain the titled compound (0.054 g. 0.102 mmol, 32%). 
i 

Example 98 

lNH5^5,6-Dimethoxy-3-memyM,4-berizoq^ 

[0190J N-[5^3,4,5.6-Tetrametrwxy-2-meto^ (0.050 g, 0.099 mmol) was 

dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.135 g. 0.247 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol = 9:1) to obtain the titled compound (0.025 g, 0.0525 mmol. 53%). 

Example 99 

W5-(5,6-Dtmethoxy-3-roem^ 

[0191] N- 5-(3,4.5,6>TetrametrK>xy-2^thyibenzyl )-2-(3-pyridytoxy)benzoyf] morphofine (0.022 g. 0.0435 mmol) 
was dissolved in a mixed solution of acetonitrile (6 ml) and water (2 ml) and after adding thereto CAN (0.060 g, 0.109 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distfllation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol = 9:1) to obtain the titled compound (0.012 g. 0.0251 mmol. 58%). 

Example 100 

N^5-(5.6-Dtmethoxy-3-methyl>1 .44renzoqumor>-2-y0me<h^^ 

[01921 ^5^3.4 f 5,6-Tetramethoxy-2-m^ (0.021 g, 0.0415 mmol) was 

dissolved in a mixed solution of acetonitrile (6 ml) and water (2 ml) and after adding thereto CAN (0.057 g t 0.1 04 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with 
water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
9: 1 ) to obtain the titled compound (0.01 3 g, 0.580 mmol. 66%). 

Example 101 

hH5-(5,6^inethoxy-3-methyt-1 ,4-bergoqumon-2-yf)rr^ 
[0193] N-[5-(3.4.5.6-Tetrametr»^ 

dissolved in a mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.113 g. 0.207 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was dSuted with 
water and men extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate : 
methanol = 3:6:1) to obtain the titled compound (0.025 g. 0.0523 mmol. 63%). 
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Example 102 

N45-(5,6-Dimetho)cy-^meth^ 

[0194J N-J5-(3,4.5,6-Tetramethoxy-2-r^^ (0.260 g. 

0.520 mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN 
(0.713 g. 1 .30 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
. ethyl acetate = 1:3) to obtain the titled compound (0.180 g, 0.382 mmol. 73%). 

Example 103 

N45^5.6^Dimethoxy-3^thyM.4 

[0195] NK5^3.4.5.6-Tetrarnethoxy-2^ < a24 ° 9- 

0 478 mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN 
(0 655 g, 1 .20 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate = 1 :3) to obtain the titled compound (0.180 g. 0.381 mmol. 80%). 



Example 104 

N4S4S.6-Pimethoxy-3^etm^^ 

[0196J N-[5^3A5.6-Tetramethoxy-2-meth^ (0232 g. 

0 538 mmol) was dissolved In a mixed solution of acetonitrile (12 ml) and water (4 mi) and after adding thereto CAN 
(0.737 g. 1 .34 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate = 2:1) to obtain the titled compound (0.175 g, 0.341 mmol, 63%). 

Example 105 

N-f5-(5.6-PimetfK)xy-3-mem^ 

[01971 l^5^3,4.5.6-Tetramethoxy-2-rriethylb^ < 0 - 290 9- 

0.533 mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN 
(0.731 g, 1 .33 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate = 2:1) to obtain the titled compound (0.170 g. 0.330 mmol. 62%). 

Example 106 

N45-(5.6-Dmnethoxv^3-tneth^ 

[01981 3.4,5-Trtmethoxyartfline (0.216 g. 1.18 mmol), triethylamine (0.119 g. 1.18 mmof) and 2-cWoro-1.3^fimethyt- 
imkJazotiroum chloride (0.199 g, 1.18 mmof) were added to a methylene chloride solution (20 ml) of 5-(5.&<fimethoxy- 
:MnemyM i 4-benzoojim^ add (0.200 g. 0.535 mmol) and the resulting solution was 

stirred at room temperature for 12 hours. The reaction solution was poured into Ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distiOation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain 
the titled compound (0.109 g, 0.202 mmol, 38%). 
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Example 107 

N^5-(5,6-Dimewc*y-3^ethyM>*-bereoqri^ 

[0199] 3.4-Dimethoxyaniline (0.246 g. 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-chlon>1,3-dimethyl- 
imidazoiinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6-dimethoxy- 
3-memyM .4-berizc>quinor>-2-y0mem acid (0.200 g, 0.535 mmol) and the resulting solution was 

stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride, the extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain 
the titled compound (0.110 g. 0.216 mmol, 40%). 

Example 108 

N-(5-(5.6-Pimemoxy-3-meroyM,4-benzo<^ 

[0200] 4-Acetylanffine (0.159 g, 1.18 mmol), triethylamine (0.119 g. 1.18 mmol) and 2-chloro-1,3-dimethyUmidazo- 
linium chloride (0. 1 99 g. 1 . 1 8 mmol) were added to a methylene chloride solution (20 ml) of 5^5.6-dimethoxy-3-methyt- 
1.4-benzoqunon-2-yl)metayl-2-acetoxybenzoic acid (0-200 g. 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (chloroform : methanol = 1:2) to obtain the titied com- 
pound (0.160 g, 0.326 mmol, 61%). 

Example 109 

N-[5-(S,6-PimetrK>xy-3-methyM,4-be 

[0201] 4-Chloroaniline (0:150 g, 1 .18 mmol), triemytamine (0.119 g, 1.18 mmol) and 2-chloro-1 ,3-dimethyftmkJazo- 
Braum chloride (0.199 g, 1.18 mmol) were added toa methylene chloride solution (20 ml) of 5-(5.6-dimethoxy-3-methyl- 
1 ,4-benzcK^rKxv2-yt)methyi-2-acetoxyberi2oic acid (0.200 g, 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain the titled com- 
pound (0.115 g, 0.238 mmol. 44%). 

Example 110 

N-{5-(5,6-PtmetrK3xy-3-rnethyl^ 

[0202] 4-MorpholinoaniHne (0.286 g. 1.60 mmol), triemytamine (0.162 g. 1:60 mmol) and 2-chion>1 ,3-dimethyfirro- 
dazolinium chloride (0.271 g, 1.60 mmol) were added to a methylene chloride solution (20 ml) of 5-<5.6-dimethoxy- 
3-methyM ,4-ben2oo^incnv2-yl)metrryl-2^cetoxyberizwc acid (0.200 g. 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
Trie obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) and then 
recrystalfeed from ether to obtain the titled compound (0.077 g. 0.144 mmol. 27%). 

Example 111 

N-{5^5,6-Pimethoxv-3-methyM .gjjenzoq^ijno^^ 

[0203] 4-Cyanoanifine (0.189 g. 1.60 mmol). triethylamine (0.162 g, 1.60 mmol) and 2-chloro-1 .3^1irnemyCmidazo- 
Briium chloride (0.271 g. 1 .60 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6-dimethoxy-3-methyl- 
1 ,4-bereo<^rK>r>-2-yt)methy^ add (0.200 g, 0.535 mmol) and the resulting solution was stirred at 

room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distfllation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain the titled com- 
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pound (0.141 g, 0.297 rnmot. 56%). 
Exampje 112 

N-{5-(5.6-DimethoxY-3-me^ 

[0204] 4-Trifluoromethylanfline (0.258 g. 1.60 mmol). triethylamine (0.162 g. 1.60 mmol) and 2-cWoro-1,3-dimethy1- 
tmidazolintum chloride (0.271 g. 1 .60 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6-dimethoxy- 
3-methyt-1 ,4^nzoquinc^2-yl)rT>ethy^2^c«toxyben2oic acid (0.200 g. 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain 
the titled compound (0.123 g, 0.238 mmol. 44%). 

Example 113 
N I fS = |g ; 6 = 0^ 

[0205J 3 5-Bistrffluoromethytaniline (0.368 g, 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2-cNoro- 
1 3^imethyfimidazolinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (20 ml) of 
5^5 6-dimetr»xy-3-methyM .4-ben2oquirK»n-2-yt)memy1-2-acetoxyben2oic acid (0.200 g. 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate - 
1:2) and then recrystatlized from ether to obtain the titled compound (0.196 g. 0.335 mmol. 63%). 

Example 114 

N^5.6-Pimetrioxy-3-rrre 

[0206] |sH5^5.6-Dimethoxy-3^ 

(0.100 g. 0.185 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1:2) and then recrystatlized from ether to obtain the tided compound 
(0.050 g, 0.101 mmol, 55%). 

Example 115 

N45^5 t 6-Otmetrtoxy-3-methvM 

[0207] N-{5K5.6-Oimethoxy-3-me^ < 0 - 100 
g. 0.196 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by dtstfflatioa The obtained residue was purified by preparative thm-tayer 
chromatography (hexane : ethyl acetate = 1 2) and then recrystaffized from ether to obtain the titled compound (0.032 
g. 0.0685 mmol. 35%). 

Example 116 

N45^5.64)imemoxY^3^thYl-1 .4-beiizoQuinofv2-ynmeft^ 

[0208] r^5H5,64»fnethoxy-3-m^ (°' 10 ° 9 ' 

0.204 mmof) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogertcar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hcnirs. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
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then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the fitted compound (0.060 
g. 0.133 mmol, 65%). 

Example 117 

N-[5-(5,6-Dimetrioxy-3-methyM,4-benzoqu^ 

[0209] N-[5-(5.6-Oimemc*y-3-methyM.4-benzoqu^ (0.072 g, 

0.149 mmof) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bbnate solution (3 ml), the solution was stirred at room temperature for 3 hours. Alter the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystalBzed from ether to obtain the titled compound (0.046 
g, 0.104 mmol. 70%). 

Example 118 

N-f5-(5,6-Pimemoxy-3-methyM,4-benzoquirw^ 

1021 0] N-[5-{5.6-Dimetnoxy-3-methyM ,4-benzoquinorv2-yl)memyL2-acetoxy (0.060 
g, 0.110 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1 :2) and then recrystallized from ether to obtain the titled compound (0.037 
g. 0.0752 mmol, 68%). 

Example 119 

N-[5^5 t 6-OimetrK>xy-3-rrieth 

[0211] N-{5-<5.6-Oimetrraxy-3^em^ (0.100 g, 

0 211 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
Donate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound (0.063 
g, 0.146 mmol. 69%). 

Example 120 

N-[5-(5,6-Oimethoxv-3-methyH.4-benzoc^ 

[021 2] N-{5-(5,6-Oimethoxy-3-methyM ,4-benzooAcrK>n-2-yt)metriyt-^^ 

(0.087 g, 0.168 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 mi), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was punned by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound 
(0.056 g. 0.118 mmol, 70%). 

Example 121 

N-[5-(S,6-PimethoxY-3-nieth^ 

[0213] hH5^5,6-Oinrettoxy-3-rnemyM.^ 

(0.130 g, 0.222 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
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gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound 
(0.050 g. 0.0921 mmot, 41 %). 

Example 122 

N^5-(5,6-OirTretTM)xy-3-fre 

{0214] (S)-Phenethylamtne (0.130 g, 1.07 mmot), dmethytaminopyridine (0.013 g. 0.107 mmol) and 1-ethyl- 
3-(3-dimemylamirK>prc^y0carbodrimide hydrochloride (0.308 g. 1 .60 mmol) were added to a methylene chloride solu- 
tion (30 ml) of 5-(5.6-<rimethoxy-3-meth^ a«d (0.200 g. 0.535 mmol) 
and the resulting solution was stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water 
and then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl 
acetate = 2:1) and then recrystallized from ether to obtain the titled compound (0.135 g, 0.283 mmol. 53%). 

Example 123 

W5-(5.6-Dimetrioxy-3-memyl-1,4-te 

[0215] (R)-Phenethylamine (0.162 g. 1.337 mmol), dimethylaminopyridine (0.016 g. 0.134 mmol) and 1-ethyl- 
3^3^imethylaminorjropyl)carbodfimide hydrochloride (0.384 g. 2.005 mmol) were added to a methylene chloride so- 
lution (30 ml) of 5-(5,6^imethoxy-3-methyf-1 ,4^nzoqutnon-2-y0methyl-2-acetoxybenzoic acid (0.250 g, 0.668 mmol) 
and the resulting solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water 
and then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thtn-tayer chromatography (hexane : ethyl 
acetate =2:1) and then recrystaflized from ether to obtain the titled compound (0.167 g. 0.350 mmol. 52%). 

Example 124 

N-f 5-(5,6-Oimethoxy-3-methvM .44>enzoquim3n-2-yl)methyl-2-phenoxybenzovn-1 .2,3,4 -tetrahydroqutnofine 

[0216] 1^.3.4-Tetrahydroquinonne (0.049 g, 0.367 mmol) and 1^thyL3^3^imethyl^ hy- 
drochloride (0.1 05 g. 0.550 mmol) were added to a methylene chloride solution (1 0 ml) of 5^5,6-dimethoxy^ethy^ 
1 ,4-bercooAiinon-2-yf )methyl-2-phenoxybenzoic acid (0.075 g, 0.183 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by destination. The obtained 
residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) to obtain the titled com- 
pound (0.050 g. 0.0955 mmol. 52%). 

Example 125 

[0217] 2-Methylpjperidine (0.039 g. 0.391 mmol) and 1^thyl-3-(3-o^thylanur»pr^ hydrochloride 
(0.112 g. 0.587 mmol) were added to a methylene chloride solution (5 rrd) of 5K5.MiraetrK>xy-3-ire^ ,4-benzoqui- 
non-2-yl)methyr.2^enoxybenzojc acid (0.080 g. 0.196 mmol) and the resulting solution was stirred at room temper- 
ature for 12 hours. The reaction solution was poured into tee water and then extracted with methylene chloride. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 9:1) to obtain the titled compound (0.045 
g. 0.0919 mmol. 47%). 
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Example 126 

1 ,2.3,4-tetrahydroquinoitne 

[0218] 1^,3,4-TetrahydroqumoIine (0.126 g. 0.946 mmol) and 1^thyl-3-(3H}imemytaminopropyl)c3rbodumide hy- 
drochloride (0.272 g. 1.42 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethoxy-3-methyl- 
1.44)erttoquirtorH2-y!)methyl-2-(3-pyr^ add (0.200 g. 0.473 mmol) and the resulting solution was 

stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 9:1) to obtain 
the titled compound (0.100 g. 0,186 mmol, 39%). 

Example 127 

N-{5-(5.6-Pimetrtoxy-3-methyl-1 4j>enzoo^^^ 

[0219] 4-Methytpipertdine (0.094 g, 0.946 mmol) and 1-emyl-3-(3-o1methylamiriopropyl)carboditmide hydrochloride 
(0.272 g. 1.42 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethoxy-3-methyl-1 ,4-benzoqui- 
rton-2-yt)methyl-2-(3-pyridylmethyloxy)benzotc acid (0-200.g, 0.473 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was : poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 9:1) to obtain the titled com- 
pound (0.100 g. 0.198 mmol, 42%). 

Example 128 

N-(5-{5.6-Dimetrioxy-;Mttethyl-1^ 

[0220] 3,4,5-Trimethoxyartfline (0.260 g, 1.42 mmol), triethyfamine (0.144 g, 1.42 mmol) and 2-chloro-1 ,3-dimethyt- 
imidazoiinium chloride (0.240 g, 1.42 mmol) were added to a methylene chloride solution (20 ml) of 5-{5,6-dimethoxy- 
3-methyH ,4-benzoq^jmon-2-yf)methyi-2^^ acid (0.200 g, 0.473 mmol) and the resulting so- 

lution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystattized from ether to obtain the titled compound (0.050 g. 0.085 mmol, 18%). 

Example 129 

N-f5^5,6-Oimethoxy-3-metr^ 

[0221] 4-Acetylanitine (0.128 g. 0.946 mmol), triethytemine (0.096 g. 0.946 mmol) and 2-ch!on>1 ,3Kfimethy1imida- 
zofinium chloride (0.160 g, 0.946 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethoxy- 
3-methyt- 1 ,44>eazoquirK>n-2-y1)methyt-2^3-p>Tidy1methYloxy)benzoic acid (0.200 g, 0.473 mmol) and the resulting so- 
lution was stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. Trie extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystallized from ether to obtain the titled compound (0.080 g. 0.146 mmol. 31 %). 

Example 130 

Methyl 5^5.6-Oinrethoxy-3-methyl-1.4-benzo^ 

[0222] Methyl 5^3.4 £,64etramethoxy-2^eth (1.25 g, 2.56 

mmol) was dissolved in a mixed solution of acetonatrfle (30 ml) and water (10 ml) and after adding thereto CAN (3.50 
g. 6.39 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by silica gel column chromatography (hexane : ethyl 
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acetate = 2:1) to obtain the titled compound (0.800 g. 1.74 mmol. 68%). 
Example 131 

N^6<:hloropyridiry-3-ylM^5.6^tm^ 

[0223] 2-CWofO-1.3^imethyfin^azorinium chloride (61 mg, 0.361 mmol). 5-amino-2-chloropyiidine (46 mg, 0.361 
mmol) and triethytamine (36 mg, 0.361 mmol) were added to a methylene chloride solution (3 ml) of 4-(5,£dimethoxy- 
3-methy1-1 .4-benzoqutnon-2-yl)methyl-2-acetoxybenroic ackJ (45 mg, 0.120 mmol) in a nitrogen atmosphere and the 
resulting solution was stirred all the night through. The reaction solution was diluted with chloroform, then washed with 
water and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chroma- 
tography (hexane : ethyl acetate = 3:1) to obtain the titled compound (10 mg. 0.021 rranoi, 17%). 

Example 132 

N^2^hloropyridir>-3-y1M^5,6^imethoxy-3-methyi-1 .4-benzoquinon-2-yl) methyl-2-acetoxyberizamide 

[0224] 2-CMoro-1.3-dimethylirrudazofinium chloride (89 mg. 0.524 mmol), 3-anruno-2-cMoropyridine (51 mg. 0.390 
mmol) and triethyiamine (53 mg, 0.524 mmol) were added to a methylene chloride solution (1 0 ml) of 4-<5.6-dimethoxy- 
3-methyl-1 .4^en20o^norv2-yl)methyl-2-acetoxyben2oic acid (98 mg. 0.120 mmol) in a nitrogen atmosphere and the 
resulting solution was stirred all the night through. The reaction solution was diluted with chloroform, then washed with 
water and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chroma- 
tography (hexane : ethyl acetate = 3:1) to obtain the titled compound (29 mg. 0.060 mmol. 23%). 

Example 133 

N-(2-Ch!oropyridir^3-yt)-4^5,6-d^ 

[0225] An aqueous saturated sodium hydrogencarbonate solution (1 ml) was added to a methanol solution (2 ml) of 
N-<2-chtoropyridiiv3-yt)-4^ ( 20 m 9« 

0.0412 mmol) and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl acetate, 
then washed with water and dried, and the solvent was removed by distillation. The residue was recrystalBzed from 
an ethyl acetate-diisopropyl ether mixed solvent to obtain the titled compound (18 mg, 0.0406 mmol. 99%). 

Example 134 

N-<6-1tethoxyrjyridtn-3-y^ 

[0226] 2-Chloro-1 .3-dimethytirrtidazofinkjm chloride (93 mg, 0.555 mmol). 5-amino-2-methoxypyridine (55 mg. 0.440 
mmol) and triethyiamine (44 mg. 0.440 mmol) were added to a methylene chloride solution (5 ml) of 4-(5.6-dimethoxy- 
3-methyM.4^nzoaAiinorv2-yi)m^ acid (1 37 mg, 0.366 mmol) in a nitrogen atmosphere and the 

resulting solution was stirred all the night through. The reaction solution was diluted with chloroform, then washed with 
water and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chroma- 
tography (hexane : ethyl acetate = 3:1) to obtain the titled compound (31 mg. 0.065 mmol. 18%). 

Example 135 

N^6-MetrK)xvpvridin-3-yl>^ .4-benzoqumon-2-yQmetr^ 

[0227] An aqueous saturated sodium hydrogencarbonate solution (4 mf) was added to a methanol solution (8 ml) of 
N^6-methoxypyridln-:^^ t 48 m 9- 

0.1 00 mmol) and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl acetate, 
then washed with water and dried, and the solvent was removed by distillation. The residue was recrystaffized from 
an ethyl acetate-oasopropyl ether mixed solvent to obtain the titled compound (29 mg, 0.066 mmol, 66%). 
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Example 136 

N-[4-(5,6^memoxy-3HttethyM,4^ 

[0228J 2-Chloro-l ,3-dtmethytimidazoGnium chloride (130 mg, 0.77 mmol), 4^trifhioromethyisutfonyf)anir»ne (173 mg, 
0.77 mmo!) and triethylamine (78 mg. 0.77 mmol) were added to a methylene chloride solution (8 ml) of 4-{(5,6-dimeth- 
oxy-3-methyl-1 ,4-c«rizoo^norv2-yl)memyl)-2-acetoxybenzofc add (240 mg, 0.64 mmo)) in a nitrogen atmosphere and 
the resulting solution was stirred for 2 hours. The reaction solution was dHuted with chloroform, then washed with water 
and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
(methylene chloride : methanol = 60:1) to obtain the titled compound (146 mg. 0.251 mmol. 39%). 

Example 137 

N-[4^5.6-DimetrK)xy-3HTiethy1-1.4^ (triHuoromethylsulfonyl)aniline 

[0229] An aqueous saturated sodium hydrogen carbonate solution (7 ml) was added to a methanol solution (1 5 ml) 
of N-[4^5,6-dimem6xy-3^emyM.44)enzcquim>n^^ 

(114 mg, 0.196 mmol) and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl 
acetate, then washed with water and dried, and the solvent was removed by distillation. The residue was purified by 
silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (35 mg. 0.065 mmol. 
33%). 

Example 138 

N-(Pyridin-3-y!)-4-(5, 6<fimethoxy-3-methyM .4-benzoqLpnon-2-yl)methyl-2-acetoxybenzamide 

[0230] 2-ChIoro-1 .Mimethylimidazotintum chloride (39 mg, 0.23 mmol), 3-arninopyridine (21 mg, 0.23 mmol) and 
triethylamine (23 mg, 0-23 mmol) were added to a methylene chloride solution (5 ml) of 4-(5,6-dimethoxy-3-methyl- 
1.44)enzoquinon-2-yl)memyl-2-acetoxyben2oic acid (57 mg, 0.152 mmol) in a nitrogen atmosphere and the resulting 
solution was stirred all the night through. The reaction solution was diluted with chloroform, then washed with water 
and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
(benzene : acetone = 3:1) to obtain the titled compound (12 mg. 0.027 mmol, 18%). 

Example 139 

N>(PyridirH3-yl)-4-<5.6-dimethoxy-3-methyl>1 .4-benzoqurnorv2-yl) methyl-2-hydroxybenzamide 

[0231] An aqueous saturated sodium hydrogencarbonate solution (4 ml) was added to a methanol solution (10 ml) 
of N-(pyridirv3-y1M^5.6^nietrioxY-3^ (55 m g, 0.122 mmol) 

and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl acetate, then washed 
with water and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chro- 
matography (benzene : acetone = 3:1) to obtain the titled compound (28 mg, 0.0686 mmol. 56%). 

Example 140 

lsHPyridin-4-ylH'(5.6-dimethoxy-3-methyl-1 ,44>enzc<flitnoiv2-yl)rnethyl^ 

[0232] 2-CWoro-1 ,3<imethyfenidazofinium chloride (43 mg. 0.257 mmo!). 4-amirwpymftne (24 mg. 0.257 mmol) and 
triethylamine (26 mg. 0.257 mmol) were added to a methylene chloride solution (5 ml) of 4-(5 f 6-dimethoxy-3-metriyt- 
1.4-benzoqumon-2-yf)methyW acid (64 mg, 0.171 mmol) in a nitrogen atmosphere and the resulting 

solution was stirred aP the night through. The reaction solution was diluted with chloroform, men washed with water 
and dried, and the solvent was removed by tistiRation. Subsequently, an aqueous saturated sodium hydrogencarbonate 
solution (10 ml) was added to a methanol solution (4 ml) of the obtained residue and the resulting solution was stirred 
for 1 hour. The reaction solution was extracted with ethyt acetate, then washed with water and dried, and the solvent 
was removed by distillation- The residue was purified by sffica gel column chromatography (methylene chloride : meth- 
anol = 30:1) to obtain the troed compound (5 mg. 0.012 mmol; 7.2%). 
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Example 141 
<, N-t5^5.6-Pimethoxy-3-memyM.44>eru^^ 

5 |0233] 4-Ruoroaniline (0.178 g. 1.604 mmd). triethylamine (0.162 g, 1.604 mmd) and 2-chk>ro-1.3-dhnethy1imida* 
zolinium chloride (0.271 g, 1.604 mmof) were added to a methylene chloride solution (50 ml) of 5-(5.6-dimethoxy- 
3-methyM .4-ben2oquinon-2-y0meUiyt-2-acetoxybenzoic add (0.200 g. 0.535 mmd) and the resulting solution was 
stirred at room temperature for 12 hours, the reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 

io The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate =1:1) and then 
recrystallized from ether to obtain the titled compound (0.125 g. 0.268 mmd, 50%). 

Example 142 

f 5 N-(5^5,6-Dimethoxy-3-memyM.44>ereoquinon-2-^ 

[0234] N-[5-(5,6-dimethoxy-3-methyM,4-terizc^ (0.068 g, 

0.145 mmd) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate sdution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
20 reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound (0.030 
g. 0.0705 mmd. 48%). 

25 Example 143 

N-[5^5,6-Dimerooxy-3-methyM,44>erizc^ 

[0235] 3-Nitroanifine (0.222 g, 1 .604 mmd). triethylamine (0.162 g, 1.604 mmd) and 2-ch!oro-1 ,3-dimettiytimidazo- 
30 finium chloride (0.27 1 g, 1 .604 mmd) were added to a methylene chloride solution (50 ml) of 5-(5,6-<jimethoxy-3-methyl- 
1 .4-benzoquinoa-2-y1)methyl-2-acetoxybenzoic acid (0.200 g, 0.535 mmd) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction sdution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then recrystallized 
35 from ether to obtain the titled compound (0.149 g. 0.301 mmd. 56%). 

Example 144 

N-[5-(5.6-Pimethc*y-3-methyM,4-^ 

40 

[0236] N-[5^5,6-OimetrK>xy-3-meth 

mmd) was dissolved in methand (6 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
sdution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
45 dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the 
titled compound (0.060 g, 0.133 mmd, 94%). 

Example 145 

so N45^5,6-Pimethoxy-3-methyl-1 gjHbenzpgujrj^^ 

[0237] . 2-Trifluoromethytanffine (0.483 g, 3.000 mmd), triethylamine (0304 g. 3.000 mmd) and 2-chloro-1 .3-dimeth- 
yfimidazofinium chloride (0.507 g, 3.000 mmd) were added to a methylene chloride solution (100 ml) of S{5,6-dimeth- 
oxy-3-methyl-1 ,44>eru:oo^jinon-2-yt)meth^ acid (0.374 g, 1.000 mmd) and the resulting sdution 

55 was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methand = 1 0:1) and then 
recrystallized from ether to obtain the titled compound (0259 g. 0.500 mmd. 50%). 
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Example 146 

N^5.6-Dimethoxy-3^ ethy^ 
[0238J N^5.6-Dimetrwxy-3^ 

(0.100 g. 0.193 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water" 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystaffized from ether to obtain the tided compound 
(0.090 g. 0. 1 89 mmol. 98%). 

Example 147 

Emyl N-[5-(5,6^metrK)xy^^^ 

[0239] Ethyl 4-aminobenzoate (-0.265 g. 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2-chloro-1,3-dimeth- 
ylimidazofinium chloride (0.27 1 g. 1 .604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy- 
3-memyt-1,4-benzoo^norv2-yl)m^ (0.200 g. 0.535 mmol) and the resulting solution was 

stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystallized from ether to obtain the titled compound (0.165 g. 0.316 mmol. 59%). 

Example 148 

Ethyl N-{5-(5.6<limetrK)xy-3-mem^ 

10240] Ethyl N-{5-(5,6^memoxy-3-meth^ 

(0.060 g. 0.115 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystaflized from ether to obtain the titled compound 
(0.040 g. 0.0834 mmol. 73%). 



Example 149 

N45-(5.6-Dtmethoxy-3-methyl^ 

[0241] 4-Cyartomemylaniline (0.212 g. 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2^iforo-1.3-dimetiv 
ylimidazoliruum chloride (0.271 g. 1 .604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dirnethoxy- 
3^methyl-1 .4-beruc<iumon-2-yl)rr«myl>2-ac^oxyber«oic acid (0.200 g. 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into Ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystaiazed from a mixed solvent of ether and hexane (3:1) to obtain the titled compound (0.110 g. 0.225 mmol. 42%). 

Example 150 

N-(5(5.6rDimethoxy-3-me my^1 ,4-berizoqu^ 

J0242] N^5.6-Dimethoxy^ (0 ^ 

g. 0.123 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
Donate solution (3 ml), the solution was stored at room temperature for 3 hours. After the completion of reaction the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound (0.040 
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g, 0.0897 mmol. 73%). 
Example 151 

(0243) 3-Trifluoromemylaraline (0.483 g. 3.000 mmol). triethylamine (0.304 g. 3.000 mmol) and 2-cMoro-1 ,3-dimeth- 
yflmtdazofintum chloride (0307 g, 3.000 mmol) were added to a methylene chloride solution (100 ml) of 5-{5.6-dimeth- 
oxy-3^ethyM.44>enzoquirK>n~2^ acid (0.374 g. 1.000 mmol) and the resulting solution 

was stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystallized from ether to obtain the titled compound (0.235 g. 0.454 mmol, 45%). 

Example 152 

N^5-(5.6-Pimethoxy-3-rrrethyM,44re 

[0244] N^5-(5,6-Dimethoxy-3-methyM ,44>ef\zoquirion-2-yl)methy*-2-acetoxy^ 

(0.100 g, 0.193 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound 
(0.088 g, 0.185 mmol, 96%). 

Example 153 

N-{5^5,6-Oiroethoxy-3-memyM,44>e^ 

(0245] 2-Nitroanaine (0.222 g, 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-chfc>n>1 ,3-dimethylimidazo- 
finium chloride (0.271 g, 1 .604 mmol) were added to a methylene chloride solution (50 ml) of 5-<5/6^imethoxy-3-methyl- 
1 ,44>enzoquinon-2-yl)memyl-2^cetoxybenzoic acid (0.200 g t 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then recrystallized 
from ether to obtain the titled compound (0.140 g. 0.283 mmol. 53%). 

Example 154 

N-f5-(5,6^methoxy-3-mem^ 

[0246] N-{5-{5,6-Dimethoxy-3-metriy»-1 ,4-beozcK4uirK^2-y1)methy^ (0.070 g. 0.142 

mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogertcarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and men 
dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the 
titled compound (0.063 g, 0.139 mmol. 98%). 

Example 155 

f^Pyn\jin-2-yl)-5-(5,6^imeriK)XY-^^myl-1 t 4-bergoquinort-2-yl)rnethyl^ 

[0247] 2-Arranopyridine (0.282 g, 3.000 mmol), triethylamine (0.304 g. 3.000 mmol) and 2-cWoro-1.3-c1methyfinikla- 
zofinium chloride (0.507 g, 3.000 mmol) were added to a methylene chloride solution (50 ml) of S<5,6-dirnethoxy- 
3^etrryM ,4-benzoo^iirK^ acid (0.374 g. 1.000 mmol) and the resulting solution was 

stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation- 
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The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystallized from ether to obtain the titled compound (0.140 g. 0.311 mmol. 31%). 

Example 1 56 

5 

NKPyridirH2-yl)-5^5.6^im^ 

[0248] N^Pyridin-2-yl)-5-{5,6-dimethoxy-3-methyt-1 ,4-benzc^tiirKX>-2-yl)rnethyt-2-acetoxyberi2amide (0.050 g. 
0.111 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
10 Donate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain 
the titled compound (0.023 g. 0.0564 mmol. 51%). 

'5 Example 157 

N^Pyridm^-yt)-&^5,6^imetrK)xy-3^ 

[0249] 4-Arronopyridine (0.282 g. 3.000 mmol), triethylamine (0.304 g, 3.000 mmol) and 2-chloro-1 ,3^dimethylimida- 
20 zolinium chloride (0.507 g, 3.000 mmol) were added to a methylene chloride solution (50 ml) of 5-<5,6-dimethoxy- 
3^emy!-1.4^raoquinon-2-yi)^ add (0.374 g. 1.000 mmol) and the resulting solution was 

stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
25 recrystallized from ether to obtain the fitted compound (0.050 g. 0.123 mmol. 12%). 

Example 158 

N^Pyri<firF3-y1)-5^5,6^imetto 

30 . " ~ ' ~ " ~' 

[0250] 3-Aminopyridine (0.151 g. 1.604 mmol), triethylamine (0.162 g. 1.604 mmol) and 2-chloro-1 ,3-dimethyUmtda- 
zolinium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy- 
3-methyM ,4^nzoquinc^2-yI)memyl-2^(^toxybenzoic add (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was. poured into ice water and then extracted with 
35 methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distfflation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and men 
recrystallized from ether to obtain the titled compound (0,065 g, 0.159 mmol, 30%). 

Example 159 

40 

N<:ydc^rc^yl5^5,6Klfmetto>cy^^ methyl-2-acetoxybenzamide 

|0251] Cydopropylamine (0.0916 g, 1.604 mmol). triethylamine (0.162 g, 1.604 mmol) and 2-chloro-1 .3-dimethytim- 
idazotinium chloride (0.271 g. 1 .604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy- 
45 3-methyM ,44>erizoc^non-2-yf)methyt-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured Into ice water and then extracted with 
methylene chloride- The extract was washed with water and then dried, and the solvent was removed by distffiation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystallized from ether to obtain the tided compound (0.089 g, 0.215 mmol. 40%). 

50 

Example 160 

jK^dgypj^ ,44>enzoquinon-2-yumem^ 

55 |0252] N-Cyciopropyl-5^5.6^ (OJ05O g, 

0 121 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1.5 ml); the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate The extract was washed with water and 
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then dried and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (bexane : ethyl acetate = 1 :1) and then recrystaltized from ether to obtain the titled compound (0.023 
g. 0.0673 mmol, 56%). 

Example 161 

N-Cydohexvl-5-(5, 6-djmethoxy-3-methvM .44)er^oquinon-2-yl)methy1>2-acetoxvbenzamide 

[0253] Cydohexytamine (0.159 g, 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2^lwo-1.3^imethyfimi- 
dazofinium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5.6-dimethoxy- 
3-methy!-1 4-benzoquirK>n-2-yl)methy^ acid (0.200 g, 0.535 mmol) and the resulting solution was 

stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystallized from ether to obtain the titled compound (0.134 g. 0.294 mmol. 55%). 

Example 162 

N-Cydcfrexyl-5-(5.6-dimetr»^^ 

10254] N-Cycloriexyl-5«(5.6^imethoxy-3-methyl-1 ,4-beruc<iuinorv2-yl)methyl-2-acetoxyben2amkJe (0.070 g. 0.1 54 
mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (1 5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the 
titled compound (0.035 g. 0.0846 mmol. 55%). 

Example 163 

N-Metfiyjj5^5^^ 

[0255] N-Memyl^ethpxyanfline (0.220 g, 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2-chloro- 
1 3^tmemyttm*idazcfir«um chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (50 ml) of 
!H5 6^imethoxy-3-methyt-1 .44>enzoquir>on-2-y0methy»-2^toxybenzoic acid (0.200 g. 0.535 mmol) and the result, 
ing solution was stirred at room temperature for 12 hours. The reaction solute 

extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate - 
1:2) to obtain the titled compound (0.142 g. 0.288 mmol. 54%). 

Example 164 

N-MefryH5-(5.6^imetto^ 

[0256] N-MethyK5^5.6-dirnethoxy-3-melhyl-1 ,4-benzoquirK>n-2-yl)rne^ 

(0 070 g. 0.142 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1:2) to obtain the titled compound (0.050 g. 0.111 mmol. 78%). 

Example 165 • 
N43-(5.&C»imetrK)XY-3^thvt>1 .4-benzoquinofv2-y0me^ 

102571 4-TrifKiorometriytaru^ (0.159 g. 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2**lc^1.3-dimetr^ 
ylrniidazofirmro chlorkJe (0^1 g. 1 .6M 

3^nemyM.44>erizc<M*^ *** t 0 - 200 »• 0 535 resumn9 

stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
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methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thirvlayer chromatography (hexane : ethyl acetate =1:1) and then 
recrystallized from ether to obtain the titled compound (0.140 g, 0.271 mmol. 51%). 

Example 166 

N-[3-{5,6-Oimethoxy-3-methy1- 1 .4-benzoquirK)n-2-yl)methyl-24i^ 
[0258] N-[3^5,6-Dimethoxy-3^ethyM^ 

(0.150 g, 0.290 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to 
obtain the titled compound (0.080 g; 0.168 mmol, 58%). 

Example 167 

Ethyl N-f 5^5,6-dimethoxy-3-methyl- 1 ,4-benzoquinon-2-yl) methyl-2-<3-pyridylmethyloxy)ben2oyl]-4-aminoben2oate 

[0259] Ethyl 4-aminobenzoate (0.248 g. 1 .50UrnrrK)l), triemylamine (0.152 g, 1 .500 mmol) and 2-ch!oro-1 ,3-dimeth- 
yGrrtidazolinium chloride (0.254 g. 1 .500 mmol) were added to a methylene chloride solution (100 ml) of 5-<5.6-dimeth- 
oxy-3-memyt-1.4-benzoquinon-2-y0metay1-2-<3-D^ acid (0.2115 g, 0.500 mmol) and the result- 

ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystallized from ether to obtain the titled compound (0-020 g. 0.0351 mrnol, 7%). 

Example 168 

N-(Pyridln^-yl)-5-{5,6<nme 

[0260] 4-Aminopyridine (0.141 g, 1 .500 mmol), triethylamine (0.152 g, 1 .500 mmol) and 2-chloro-1 ,3-dimethyfimkia- 
zolirttum chloride (0.254 g, 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5.6-dimethoxy- 
3-rnetayM.4-benzoquinon-2-yQiTO^ acid (0.2115 g. 0.500 mrnol) and the resulting 

solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10: 
1 ) and then recrystallized from ether to obtain the titled compound (0.023 g, 0.0460 mmol. 9%). 

Example 169 

f>HPyn^irv3-yl)-5-(5 t 6-dimetto 

[0261] 3-Aminopyridine (0.141 g, 1.500 mmol), triethylamine (0.152 g, 1.500 mmol) and 2^iiJon>1 t 3-dimethylimida- 
zotmtum chloride (0.254 g, 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5,6«timethoxy- 
3-methyM ,4-benzoquinc>rv2-y^ acid (0.2115 g. 0.500 mmol) and the resulting 

solution was stirred at room temperature for 10 hours. The reaction solution was poured Into Ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation- The obtained residue was purified by preparative thin-layer chromatography (chloroform : meftanoJ = 10: 
1) and then recrystallized from ether to obtain the titled compound (0.024 g. 0.0480 mmol. 10%)! 

Example 170 

N-Cyctopropyl-5^5.6^tfnethoxv^ 

[0262] Cydopropytamine (0.0857 g. 1 500 mmol). tnethyfamine (0:152 g, 1 .500 mmol) and 2-chJoro-1 ,3-<fimethytin> 
kJazoTrnium chloride {0.254 g. 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5.6-dimethoxy- 
3-methyM,4-benzoa^TO^ add (0.2115 g, 0.500 mmol) and the resulting 
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solution was stirred at room temperature for 13 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography {chloroform : methanol = 10: 
1) and then recrystallized from ether to obtain the titled compound (0.029 g. 0.0627 mmol, 13%). 

Example 171 

N-Cydohexyt-M5.6^methoxv-3-meth^^ 

[0263] Cydohexylamine^(0.149 g. 1.500 mmol). trietaylamine (0.152 g. 1.500 mmol) and 2-chtoro-1 ,3-dimethyUmt- 
dazoJinium chloride (0.254 g, 1 .500 mmol) were added to a methylene chloride solution (1 00 ml) of 5-(5.6-c5methoxy- 
3-memyM.44)erizoqmrK>n-2-yI^ acid (0.21 5 g. 0.500 mmol) and the resulting so- 

lution was stirred at room temperature for 1 0 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystallized from ether to obtain the titled compound (0.032 g. 0.0634 mmol. 13%). 

Example 172 

N.f5^5 t 6-Oimemoxy-3-memvM.^ 

[0264] 4-Trifluoromethyianiline(0^42g. 1.500 mmol). triethylamine (0.1 52 g. 1.500 mmol) and 2-chloro-1, 3-dimeth- 
ytimidazofinium chloride (0.254 g. 1 .500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5,6-dimeth- 
oxy-3-methyl-1 ,44>enzoqiJirK>n-2-Yl)rnethy^2^ acid (0.21 5 g, 0.500 mmol) and the resulting 

solution was stirred at room temperature for 12 hours. Trie reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10: 
1) and then recrystallized from ether to obtain the titled compound (0.035 g. 0.0618 mmol. 12%). 

Example 173 

N-f5-(5.6-Dimemoxy-3-memyM.4-bergo^ 

[0265] 4^riftuorwrtethy!sulfony0arunne (0.452 g. 2.005 mmol). triethylamine (0.203 g. 2.005 mmol) and 2-cWoro- 
1,3<limethyRmidazofinlum chloride (0.339 g. 2.005 mmol) were added to a methylene chloride solution (70 ml) of 
5^5.6-dimethoxy-3-methyM acid (0.250 g. 0.668 mmol) and the result- 

ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by dtstiDation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystallized from ether to obtain the titled compound (0.140 g, 0.241 mmol. 36%). 

Example 174 

N-f5^5.6-Dimethoxy-3-niethYl-1.4-benz aniline 
[0266] N-{5^5.6-Otmethoxy-3-methy^1.4 

anifine (0.060 g, 0.103 rnmot) was dissolved in methanol (3 mi) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 2 hours. After the completion of 
reaction, the reaction solution was diluted with water and then . extracted with ethyl acetate. The extract was washed 
wrm water and then dried, and the sorvent was re^ 

thin-layer chromatography (chloroform : methanol = 10:1) and then recrystaifized from ether to obtain me titled com- 
pound (0.021 g. 0.0389 mmol. 38%). 

Example 175 

N-f3^5.6-r^ethc^y-3-methyl'1 .4-benzoquinon-2-vl)meth^ 

[0267] 4^rifluorc<nethylsuffcTiyl)arttnne (0.361 g, 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2-chkxo- 
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1.3-dimethyfimidazolinium chloride (0-271 g, 1.604 mmol) were added to a methylene chloride solution (50 ml) of 
3-(5.6-dimethoxy-3-methyM .4-benzoquirton-2-yl)methyl-2-acetoxyben2oic add (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
5 by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = I 
and then recrystatlized from ether to obtain the titled compound (0.084 g. 0.144 mmol. 27%). 

Example 176 

f o N-[3^5,6-CHmethctty-3-memyM t 4-bere 

[0268] 2.4-Dichloroaniline (0.383 g, 2.366 mmol). triethylamine (0.239 g. 2.366 mmol) and 2-chloro-1 .3-dirnethyfim- 
idazolinium chloride (0.400 g. 2.366 mmol) were added to a methylene chloride solution (100 ml) of 3-(5.6-dimethoxy- 
3-methyi- 1 ,4-beriZoquinort-2-yf)methyl-2-acetoxyt>ertf oic acid (0.295 g. 0.789 mmol) and the resulting solution was 
15 stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol =10:1) and then 
recrystallized from ether to obtain the titled compound (0.150 g. 0-289 mmol. 37%). 

20 Example 177 

N43-(5,643imethoxy-3-methyH.4-bere 

[0269] N-[3-(5,6-Dimethoxy-3-methyM.4-benzoquino (0.075 g. 

25 0.145 mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1.5 ml), the solution was stirred at room temperature for 2 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound (0.035 

30 g. 0.0735 mmol, 51%). 

Example 178 

N-{3-(5.6-Dimethoxy-3-methyM.4-bere 

35 

[0270] 4-Morphofinoanitine (0-214 g. 1.203 mmol). triethylamine (0.122 g. 1.203 mmol) and 2-ohIoro-1,3-dimethyt- 
knidazofinrum chloride (0.203 g, 1 .203 mmol) were added to a methylene chloride solution (40 ml) of 3-(5,6-oimethoxy- 
3-methyt- 1 ,4-benzoquinon-2-yt)methyl-2-acetoxybenzoic acid (0.150 g. 0.401 mmol) and the resulting solution was 
stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then extracted with 
to methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate) and then recrystallized 
from ether to obtain the titled compound (0. 109 g. 0.203 rnrnol, 51 %). 
■ 

Example 179 
NJ3^5 I 6 = Omiffi 

[0271] l>H3^5.6-Djfr)ethoxy-3-rr^ (0.075 
g. 0.145 mmol) was dissolved in methanol (5 ml) and after adding thereto ah aqueous saturated sodium hydrogencar- 
50 bonate solution (1 .5 ml), the solution was stirred at room temperature for 1 .5 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate) and then recrystallized from ether to obtain the titled compound (0.048 g. 0.0975 
mmol, 74%). 

55 
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Example 180 

N-(6-Methoxypyridin-3-yiy-5-(5.6-dimetto^ 

(0272] 5-Amino-2-methoxypyridine (0.199 g. 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2-chloro- 
1.3-dimethylimkJazofinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6-dtmethoxy-3-methyM ,44>enzoquinon-2-yt)methy»-2^(»toxybenzoic acid (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate) and then 
recrystallized from ether to obtain the titled compound (0.109 g. 0.227 mmol, 42%). 

Example 181 

N^6^ethoxypyridtn-3-y1>-5^5,6^^ 

{0273] N-(6-Metr»oxypyria1n-3-yl)-5-(5,6^rnethoxy-3-methyl-1 ,4-bertfCK}uinon-2-yl)methy^ 
(0.065 g, 0.135 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate) and then recrystallized from ether to obtain the titled compound (0.050 g, 0.114 
mmol. 84%). 

Example 182 

N-(2.6-OimetrK>xypyridin-3-^ 

[0274J 3-Arrnno-2.6-dimethoxypyrkitne hydrochloride (0.306 g. 1 .604 mmol). triethylamine (0.1 62 g. 1 .604 mmol) 
and 2-chloro-1.3-dimethylimidazorinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution 
(1 00 ml) of 5-(5.6Klimethoxy-a^nethyl-1 .4^eruc)qiitrKXv2-yl)methyt«2^cetoxybercojc acid (0.200 g. 0.535 mmol) and 
the resulting solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water 
and then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol = 10:1) and then recrystallized from ether to obtain the titled compound (0.160 g. 0.313 mmol. 59%). 

Example 183 

M2.6-Oimetrioxypyridi^^ t 4-bergoquinorv2-yQ^^ 

[0275J N-(2.6-Oirrtetrw>xypyri^^ ,44x?nzoqiirorv2-yl)methy^^ 
mide (0.100 g. 0.196 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (1.5 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (chloroform : methanol = 10:1 ) and then recrystallized from ether to obtain the titled com- 
pound (0.079 g. 0.169 mmol. 87%). 

Example 184 

r^6-CMoropYridtn-^^ 

[0276J 5-Arnmo-2^toropyridirte (0.206 g. 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-chforo- 
1 ^KfimetriyfimWazofinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (100 ml) of 
5K5.6-dimethoxy-3-methyl-1 ,4-benzoo^jinon-2-yl)mem^^ acid (0.200 g, 0.535 mmol) and the result- 

ing solution was stirred at room temperature for 10 hours. The reaction solution was poured Into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
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10:1) and then recrystalUzed from ether to obtain the titled compound (0.142 g, 0.293 mmol. 55%). 
Example 185 

M6-Chloropyricfiry3-yf)-5^5,6^ 

[0277] N^6^Woropyrkfrn-3-yt}-5^5.6^ro^ .4-benzoquinon-2-yt)m ethyl-2-acetoxybenzamide 

(0.070 g, 0.144 mmol) was dissolved m methanol (3 ml) and alter adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (1. 5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound 
(0.056 g. 0.126 mmol. 88%). 

Example 186 

N-(2-Chloropyridin~3-yl)-5^5.6-dimetto^ 

[0278] 3-Amino-2-chloropyridine (0.206 g, 1.604 mmol). triethytamine (0.162 g, 1.604 mmol) and 2-chloro- 
1.3-dimefryfimidazofinfum chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5,6-dimethoxy-3-meth yt- 1 .4-t«ri20o^rK)rt-2-y1)methyl-2-acetoxybenzoic add (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane = 
1:1) to obtain the titled compound (0.140 g. 0.289 mmol, 54%). 

Example 187 

N-(2-CMcwx>pyridin-3-yl)-5-(5,6-dimethoxY-^ 

[0279] N-(2-CNGHT^yridrv3^5-<5.^ f 44xmzoquinon-2-vf)methyl-2-acetoxYberizarnide 
(0.070 g, 0.144 mmol) was dissolved in methanol (3 ml) and alter adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate : hexane =1:1) and then recrystatfized from ether to obtain the titled compound 
(0.040 g. 0.0903 mrnpl. 63%): 

Example 188 

tert-Butyl N-f 5-(5,6-dimethoxy-3-methyl-1 ,44>enzoquinon-2-yQmetrtyl2-actetoxy^ 

[0280] tert-Butyl 4-aminobenzoate (0.620 g, 6.209 mmol), triethytamine (0.325 g, 3.209 mmol) and 2-chloro- 
1.3-dimethyfimidazoGrdum chloride (0.542 g, 3.209 mmol) were added to a methylene chloride solution (150 ml) of 
5-(5,6^finrethoxy-3-methyM,4-beri^ acid (0.400 g. 1.070 mmol) and the result- 

ing solution was stirred at room temperature for 6 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-teyer chromatography (ethyl acetate : hexane = 
1 2->1 :0) to obtain the filed compound (0.302 g, 0.549 rnrnot. 57%). 

Example 189 

fH5-<5,6-ramethoxy-3-methv^^ methyl-2-acetoxybenzoylM^mirK)benzoic acid 

[0281] tert-Butyl N^5-(5,6-dirnethoxy-3-methy^^ 

(0.250 g, 0.455 mmol) was dissolved in formic acid (3.0 ml) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was concentrated and the obtained residue was recrystalfized from methanol to 
obtain the titled compound (0.129 g, 01261 mmol, 57%). 
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Example 190 

N-f5-(5.6-Dimethoxv-3-melhyl-1 ,4-befUoquinon-2-Yl)memy1-2-hydroxyberizoyn^-amim)b€nzo4C add 

5 [0282] N-[5-<5,6-DimetrK>xy-3-methyM.4-te add (° 070 

g. 0.142 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with a 2N hydrochloric acid solution and the aqueous layer was rendered acidic (pH » 1 
to 2) and then extracted with ethyl acetate. The extract was washed with water and then dried, and the solvent was 

w removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol = 10:1) and then recrystalfized from methanol to obtain the titled compound (0.049 g. 0.109 mmol. 77%). 

Example 191 

15 MM5.6-Pimemoxv-3-memyM.4-^^ 

[0283] 4-Nitroaniline (0.414 g. 3.000 mmol). triethylamine (0.304 g. 3.000 mmol) and 2-chloro-1.3Kiimethy1irnidazo- 
finium chloride (0.507 g. 3.000 mmol) were added to a methylene chloride solution (100 ml) of 5-{5. 6-dimethoxy- 
3-methyM ,4^nzc<iuirion-2-yl)rnemyl2-a(^toxybenzoic acid (0.374 g. 1.000 mmol) and the resulting solution was 

20 stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution ( 1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 

25 and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystalOzed from ether to obtain the titled compound 
(0.080 g. 0.177 mmol. 18%). 

Example 192 

30 

N45^5,6-Ounethoxy-3-rnethyt-1 . 44>ergoquinon-2-yl)mett^ 
44rifluoromethoxyanil'rne 

[0284] 2.6^ichloro-4-mfUx>r«T>enwxyaniBne (0.395 g. 1.604 mmol). triethy!arn|ne (0.162 g. 1 .604 mmol) and 2-chlo- 
35 ro-1 ,3-dimemyfimidazofinium chloride (0-27 1 g. 1 .604 mmol) were added to a methylene chloride solution (100 ml) of 
5^6-tf methoxy-3-methyl-1 ,44>erizcK^rion-2-yl)meuiyt-2-acetoxyberizoic acid (0-200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation- The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane = 
40 1 :2) and then recrystaHized from ether to obtain the titled compound (0.099 g, 0.177 mmol. 33%). 

Example 193 
N-(3-tert^utoxYcarbonvl^ 

45 

[0285] tert-Butyf 2-aminonicotinate (0.311 g. 1.604 mmol). triethylamine (0.162 g, 1.604 mmol) and 2-chtoro- 
1 ,3-dimethyrtmidazoJinium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (100 ml) of 
5^5.6^imetr»xy-3^ethyt-1 . 4^nzoquinoo-2-yl)fnem^ acid (0.200 g, 0.535 mmol) and the re- 

sulting solutron was stirred at room ^ 
5b extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by destination- The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
15:1) to obtain the titled compound (0.157 g, 0.285 mmol, 53%). 

Example 194 

55 

N-f3-HvoVoxycarbonytpyTk^ 

(0286] N-(3-tert-Butoxycartxwy1py^^ ,4-benzoqurnorv2-yl)rre^ 
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benzamide (0.140 g, 0.254 mmol) was dissolved in formic acid (2.0 ml) and the resulting solution was stirred at room 
temperature for 12 hours. The reaction solution was concentrated and (he obtained residue was purified by silica gel 
chromatography (chloroform : methanol = 10:1 ) and then recrystaffized from ether to obtain the titled compound (0.110 
g ( 0.222 mmol. 87%). 

Example 195 

N^34lvdroxycarbonylpyridtn-2-y1)-5^5.6^ 

[0287] N^3-Hydroxycarboriy1pyrkJir»-2-yf)^ ,4-benzoqutnon-2-y1)rrrcfoyJ-2-acetoxyben- 
zamide (0.080 g. 0.1 62 mmol) was dissolved m methanol (6 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 mi), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with a 2N hydrochloric add solution and the aqueous layer was rendered 
acidic (pH = 3 to 4) and then extracted with ethyl acetate. The extract was washed with water and then dried, and the 
solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the titled compound 
(0.051 g. 0.113 mmol, 70%). 

Example 196 

NK54ert43utoxycarbony<pyridir»-2-y1)-^ 

[0288] tert-Butyt 6-aminonicotinate (0.467 g. 2.406 mmo!), triethytamine (0.244 g. 2.406 mmol) and 2-chloro- 
1,3-dimemyfimkJazoUmum chloride (0.407 g, 2.406 mmo!) were added to a methylene chloride solution (100 ml) of 
5-{5.6-dimethoxy-3-methyi-1 ,4^enzoquinon-2-yl)methyf-2-acetoxybenzoic acid (0.300 g. 0.802 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol 
10:1) to obtain the titled compound (0.240 g. 0.436 mrnol. 54%). 

Example 197 

N-(5-Hydroxycarbonylpyridin-2-yi)-5^ 
[0289] r^(5-tert-Butoxycarbonytpyridirv-2-tf^ 

benzamide (0.170 g. 0.309 mmol) was dissolved in formic acid (3.0 ml) and the resulting solution was stirred at room 
temperature for 12 hours. The reaction solution was concentrated and the obtained residue was purified by silica gel 
chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound (0.109 
g. 0.220 mmol. 71%). 

Example 198 

N^54fydroxycarbonytrjyridirv2-ylV 

[0290] N^5-Hydroxyc»rtKD*Ty1pyrkfi^ ,4-benzoquirton-2-yf)methyt-2^cetoxyt)en- 
zamide (0.085 g, 0. 1 72 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with a 2N hydrochloric acid solution and the aqueous layer was rendered 
acidic (pH = 3 to 4) and then extracted with ethyl acetate. The extract was washed with water and then dried, and the 
solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the titled compound 
(0.062 g. 0.137 mmol. 79%). 

Example 199 

rH5^5.6^memoxy-3-mefhvM ,44>efgoquinon-2-yflmemy^ 

[0291] N^tert-Birtoxycart»ny1 >-p-phen^ (0.209 g. 1 .002 mmol). triethytamine (0.101 g. 1 .002 mmol) and 

2-chJon>1 ,3^OTietrtyftmtdazc4imum chloride (0.279 g, 1.002 mmol) were added to a methylene chloride solution (100 
ml) of 5-{5.6-dirr*ettoxy-3-methyt- 1 ,4^nzoo^iinon-2-yl)methyl-2-acetoxyt>er\zotc acid (0.250 g, 0.668 mmol) and the 
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resulting solution was stirred at room temperature for 6 hours. The reaction solution was poured into ice water and 
then extracted with methylene chloride. The extract was washed with water and then dried . and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystalUzed from ethanol to obtain the titled compound (0.180 g. 0.319 mmol. 48%). 

Example 200 

N45-(5,6-Dimethoxy-3-methyM,4-bera 
[0292] N^5K5.6-Dimethoxy-3-methyM.4^ 

noanBine (0.140 g. 0.248 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated 
sodium hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the comple- 
tion of reaction, the reaction solution was diluted with water and extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thirHayer chromatography (chloroform : methanol = 10:1) and then recrystailized from a mixed solvent of ether and 
hexane (3:1) to obtain the titled compound (0.095 g, 0.182 mmol, 73%). 

Example 201 

N-(Pyridin-3-y1)-5-(5. 6-dimethoxy-3-methyt-1 .44)enzoquinon-2-yl)methyl-2>acetoxvben2amide 

[0293J 3-Aminopyridine (0.424 g. 4.492 mmol). triethylamine (0.440 g. 4.342 mmol) and 2-cWoro-1,3-dimethylffriida- 
zolinium chloride (0.735 g. 4.342 mmol) were added to a methylene chloride solution (200 ml) of 5-(5.6-dimethoxy- 
3^ethyt-1.4-benzoquirx>n-2-yt)meth>^2-acetoxyt)eruoic acid (1.120 g. 2.995 mmol) and the resulting solution was 
stirred at room temperature for 6 hours. The reaction solution was poured into ice water and then extracted with meth- 
ylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The 
obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1 ) to obtain the 
titled compound (0.710 g. 1.576 mmol, 53%). 

Example 202 

N-(FVridin-3-vl>-5-(5 t 6-dimetrtoxy-3-methyl-1 .4^nzoquirK)n-2-Yt)methyt-24iydroxyt)enzarnide (m ethanesulfonate) 

[0294] Methanesulfonic add (0.00732 g. 0.0762 mmol) was added to a methanol solution (2 ml) of N-<pyridin-3-y1)- 
5-{5,6<limettoxy-3-methyM.4-t^^ (0.0327 g. 0.0726 mmol), and the sol- 

vent was removed by distillation. Tne obtained residue was recrystaTCzed from a mixed solvent of methanol, hexane 
and toluene (1:2:0.2) to obtain the titled compound (0.030 g, 0.0595 mmol, 82%). 

Example 203 

N^Pyrio1n^-y1)-5-(5.6-<fimethoxy-3-methyl-1 ,44>enzoo^inon>2-yl)memyl-2-hydroxybergarrride (m ethanesulfonate) 

[0295] Methanesulfonic acid (0.00914 g, 0.0951 mmol) was added to a methanol : dichloromethane mixed solution 
(1 :1 , 2 ml) of rMpyridin-4-yfW5.6-d^ ^-benzDquinotv2-fl^ (0.0370 g, 

0.0906 mrnof). and the solvent was removed by distillation. The obtained residue was recrystaltized from a mixed 
solvent of methanol, ether and ethyl acetate (2:1:0.5) to obtain the titled compound (0.019 g. 0.0377 mmol. 42%). 

Example 204 

N^5-(5.6-Oimethoxy-3-methyt-1 ,4-benzooAiinon>2-yl)methyl-2-hy0rox 

[0296] Trffluoroacetic acid (0.5 ml) was added to a methylene chloride solution (10 ml) of NH5-(5.6-dimethoxy-3-me- 
thyM ,4-l>Hizoojjiix>n-2-yf)met^ (0-205 g. 0.309 mmol) and the 

resulting solution was stirred at room temperature for 10 tours. T^ 

residue was purified by silica gel column chromatography (chloroform : methanol = 95:5) to obtain the titled compound 
(0.150 g. 0.355 mmol. 91%). 
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Example 205 

N-(5-(5.6-Ptmemoxy-3^myl-1 t 4-berg^ 

5 [0297) A 4N hydrochloric acid-didxane solution (0.045 g. 0.180 mmol) was added to a methylene chloride solution 
(3 ml) of N-[5-(5,6-d'tmethoxy-3-methyl- 1 .4-benzoquirwr>-2-yf )methyl-24iydrox (0.0724 
g. 0.171 mmol) and the solvent was removed by distillation. The obtained residue was recrystaflized from a methanol: 
ether mixed solvent (1:10) to obtain the titled compound (0.070 g. 0.153 mmol. 89%). 

J0 Example 206 

hHPyn^in-3-yt)-3^5.6^imethoxy-3^ 

J0298J 3-Aminopyridine (0.076 g. 0.802 mmol). triethylamine (0.081 g. 0.802 mmd) and 2-chloro-1 ,3-dimethyfimkJa- 
is zolinium chloride (0.136 g, 0.802 mmol) were added to a methylene chloride solution (100 ml) of 3-{5.6-dimethoxy- 
3-methyl- 1 ,4-benzcKniinc^-2-yl)rnethyl-2-acetoxybenzoic acid (0.200 g. 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain 
20 the titled compound (0.100 g. 0.222 mmol. 41%). 

Example 207 

N^Pyridin-3-yl)-3-(5.6^imethoxy-^ 

25 " " ~" " " ~ 

[0299] N-(Pyridin-3-yl)-3-(5,6<linTetto (0.060 g. 

0.133 mmol) was dissolved tn methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1 .5 ml), the solution was stirred al room temperature for 2 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
30 then dried, and the solvent was removed by distiflation. The obtained residue was purified by preparative thin-layer 
chromatography (ethyl acetate : hexane = 4:1) and then recrystaflized from methanol to obtain the titled compound 
(0.035 g. 0.0857 mmd. 64%). 

Example 208 

35 

r>HM5,6-Dimewoxy- 3-methyl- 1 ,44>enzoc^inofv2-y1)methyl-2-acetoxybenzcMM^midazc4-1 -yQaniBne 

[0300] 4-(1H-tnwJazoM-yt)aralme (0.159 g, 1.003 mmol). triethylamine (0.101 g. 1.003 mmol) and 2-chJoro- 
1,3-dimethylimidazolinium chloride (0.170 g. 1.003 mmol) were added to a methylene chloride solution (100 ml) of 

40 5-(5,6-dimethoxy-3-methyt-1 ,4tbenzoquinon>2^memyt>2^cetoxybenzoic acid (0.250 g. 0.668 mmol) and the result- 
ing solution was stirred at room temperature for 3 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystaflized from a mixed solvent of ethyl acetate and hexane (2:1) to obtain the titled compound 

<5 (0.140 g, 0.272 mmol, 41%). 

Example 209 

N45^5,64)irnetrK>xy-3-ire^ aniline 
50 *~ ' ~~ ~ * ~" — - 

[0301] N-(5^5.6-Oimethoxy-3-methy»- 1 ,44>enzoquinon-2-yf)nie^ 

(0.070 g, 0.1 36 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and extracted with ethyl acetate. The extract was washed with water and 
55 then dried, and the solvent was removed by distillation. The obtained residue was recrystaflized from ether to obtain 
the titled compound (0.063 g. 0.133 mmol, 98%). 
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Example 210 

N-f 5>(5.6-DimethoxY-3-methv»-1 .4-benzoquinon-2-yl) methyl-2-acetoxyt>erizoyiW 1 H-pyrazol>3-yf)aniline 

[0302] 4-<1H -Pyrazo4-3-yQanifine (0.159 g. 1.003 mmd), triethytamine (0.101 g, 1.003 mmol) and 2-chJoro- 
I.Wimethyfimidazofinium chloride (0.170 g. 1.003 mmol) were added to a methylene chloride solution (100 ml) of 
5^5 f Wimethoxy-3-methyM.4-benzc<^no^ acid (0.250 g. 0.668 mmol) and the result- 

ing solution was stirred at room temperature for 3 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.180 g, 0.350 mmol. 52%). 

Example 211 

N-T5-(5.6-Oimethoxy-3-nrethvl^ 

[0303] N-[5-(5.6-Oimethoxy-3-methyH .44>enzoquinon-2->i)n>e^ H-pyrazd-3-yl)aniiine 
(0.090 g, 0.175 mmol) was dissolved in a mixed solvent of methanol <2 ml) and dichloromethane (1 ml), and after 
adding thereto an aqueous saturated sodium hydrogencarbonate solution (2 ml), the solution was stirred at room 
temperature for 3 hours. After the completion of reaction, the reaction solution was diluted with water and then extracted 
with ethyl acetate. The extract was washed with water and then dried, and the solvent was removed by distillation. The 
obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then re- 
crystalfized from a mixed solvent of ethyl acetate and hexane (1 :1) to obtain the titled compound (0.049 g. 0.104.mrnoi. 
59%). 

Example 212 

N-MemyW5^5,6Kfimetto^ 

[0304] N-MethyM-trifluororriethylanifine (0.200 g. 1.143 mmol). triethylamine (0.116 g. 1.143 mmol) and 2-chJoro- 
1.3^methyfimidazolinium cWoride (0.193 g, 1.143 mmol) were added to a methylene chloride solution (100 ml) of 
5^5,6^Jimethoxy-3-methyM.4-te add (0.285 g. 0.762 mmol) and the result- 

ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.140 g, 0.263 mmol. 35%). 

Example 213 

hlMethyi-N45-(5.6^irnetto 

[0305] N-Methyl-N-[5-(5.6-dimethoxy-3-methyl-1 .44>ertzcK|uinon-2-yt)metr^ 

anifirie (0.138 g. 0.260 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (ethyl acetate : hexane = 1-2) to obtain the titled compound (0.075 g. 0.153 rnrnol. 59%). 

Example 214 

ten-Butyl N4S^5,6^methoxy-3HT»ethyt-1 .4-berucKEiinoo-2-yl) metrryj-2-hydroxyberg 

[0306] tert-Butyl N-{5-<5.6-dimetrwxy-3-meth^ niemyl-2-acetoxybenzc70^^minoberi2oate 
(0.240 g. 0.437 mmol) was dissolved in methanol (5 ml) and after adcfing thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ettyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 95:5) and then recrystatfized from ether to obtain the titled compound 
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(0.115 g, 0.227 mmol. 52%). 
Example 215 

N-(2-MethoxypyrkltTv3-yl)~M5 t 6^imethoxy-3- m ethyl- 1 .4^nzoquinon-2-yl)methv4-2-acetoxyfaenzamide 

[0307J 3-Amino-2^nethoxypyfkfine (0.149 g, 1.203 mmol). triethylamine (0.122 g, 1.203 mmol) and 2<hlofo- 
1.3Kfirnethyfimida2onnium chloride (0.203 g. 1-203 mmol) were added to a methylene chloride solution (150 ml) of 
5^5.6^tmethoxy-3^ethy1-1.4-bertto^ acid (0.300 g, 0.802 mmol) and the result- 

ing solution was stirred at room temperature for 4 hours. The reaction solution was poured into ice water and men 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
50:1) to obtain the tided compound (0.250 g. 0.520 mmol. 65%). 

Example 216 

r>H2-Memoxypyridin-^^ 

[0308] N-(2-Memoxypyri<^ 

(0.150 g. 0.312 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dned. and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate : hexane = 3:1) to obtain the titled compound (0.112 g f 0.255 mmol, 82%). 

Example 217 
N-(2-Pimetfrylamirx>py^ 

[0309] 3^rK>2^imemylarninopyrtdine (0.154 g, 1.125 mmol). triethylamine (0.114 g. 1.125 mmol) and 2-cWoro- 
1,^imethylimidazolinium chloride (0.190 g. 1.125 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6^imethoxy-^methyl-1 ,4-ber^uinorv2-yl)methy^2-aC€toxyt>enzoic acid (0.281 g. 0.750 mmol) and the result- 
ing solution was stirred at room temperature for 4 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform • methanol = 
95:5) to obtain the titled compound (0.139 g. 0.282 mmol, 38%). 

Example 218 

N^imethytar^ 

[0310] N-(2-OimemytemrrK^ 

mtde (0.074 g. 0.0933 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonale solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with water and then extracted with ethyl acetate The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (ethyl acetate : hexane =1:1) to obtain the titled compound (0.042 g. 0.0930 mmol. 99%). 

Example 219 
N-{5-(5,6-Pirrretriox^ 

[0311] 2.54>imetrK>xyantIine (0.172 g. 1.125 mmol). triethylamine (0.114 g. 11125 mmol) and 2-cWorc-1.3<fimethyl- 
imidazolmrum chloride (0.190 g, 1 .125 mmol) were added to a methylene chloride solution (100 ml) of 5-<5,6-dimethoxy- 
3^wyM.4-benzoctfnon^^ acid (0.281 g. 0.750 mmol) and the resulting solution was 

stirred at room temperature for 4 hours. The reaction solution was poured into ice water and then extracted with roeth- 
ylene cfrforide. The extract was washed with water and then dried, and the solvent was removed by distfflation. The 
obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 95:5) to obtain the 
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titled compound (0.149 g. 0.292 mmol, 39%). 
Example 220 

N45^S.6-Dimethoxv-3-memyM»4-benzoq 

[0312] N-{5-(5,6-Dimetrtoxy-3-mew^^ (0.075 
g, 0.147 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from a mixed solvent 
of ether and hexane (1:1) to obtain the titled compound (0.048 g. 0.103 mmol. 70%). 

Example 221 

N- (2<:hioropyridin-3-yl)-SK5 t 6-dimethoxy-3-methyl-1 ,4-ben2oquinon-2-y<)methy^2-methoxybenzam>de 
[0313] N-(2-Chloropyridir^3-yl)-5-(5 f 6^imeth^ 

(0.050 g. 0.1 13 mmol) was dissolved in methanol (5 ml) and after adding thereto 10% trimethylsilyldtazomethane (hex- 
ane solution) (3.5 ml), the solution was stirred at room temperature for 2 hours. The reaction solution was concentrated 
and the obtained residue was recrystallized from a mixed solvent of ether and hexane ( 1 :1) to obtain the titled compound 
(0.051 g. 0.112 mmol, 99%). 

Example 222 

N-(2-MorphoftiTopyridirv3-yl)-5-(5,6^ 

[0314] 3-Amino-2-morphoimopyridine (0.269 g. 1.500 mmol). triethylamine (0.197 g, 1.950 mmol) and 2-chloro- 
1 ,3-cRmethyUmkJa2olinium chloride (0.165 g, 0.975 mmol) were added to a methylene chloride solution (100 rrd) of 
5-(5.6-dtmethoxy-3-methyM.4-bertt^ acid (0.281 g. 0.750 mmol) and the result- 

ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with metfiytene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distiBation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane = 
2:1 ) to obtain the titled compound (0.249 g. 0.465 mmol. 62%). 

Example 223 

N-(2-MorprK)linopyridin-3-yl)-5-(5,6^im^ 
[031 5] N^2-MorprK>rwropyridir>-3^ 

(0.110 g, 0.205 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distiflation. The obtained residue was recrystallized from ether to 
obtain the titled compound (0.100 g. 0.203 mmol, 99%). 

Example 224 

N^gjjorphpjr^^ 

[0316] 3-Amino-6^orphoenopyridine (0.269 g. 1.500 mmol), triethylamine (0.197 g. 1.950 mmol) and 2-chJoro- 
1,3-dlrnemyfimidazofinrum chloride (0.165 g, 0.975 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6-<fimethoxY-3-methyH .4-benzob^iK>n-2-yl)meth^ acid (0.281 g, 0.750 mmol) and the result- 

ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.239 g ; 0.446 mmol. 59%). 
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Example 225 

N^6-MorphoUnc*)Yridt n-3-vl)-5^^ 
103171 ^6-Morphofinopyrkfi^^ 

(0.100 g. 0.187 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was recrystaflized from ether to 
obtain the titled compound (0.089 g, 0.1 80 mmol, 96%). 

Example 226 

N^2-Chloropyridin-4-yl)- 5-(5,^^ 

10318J 4-Amino-2-chloropyridine (0.103 g. 1.802 mmol), triethylamine (0.0812 g. 0.802 mmol) and 2-chJoro- 
1,3-dimethytimidazolinium chloride (0.136 g. 0.802 mmol) were added to a methylene chloride solution (100 ml) of 
5-<5.6^imemoxy-3-methyl-1 ,4*eri2oo^non-2-y1)memyt-2-acetoxybenzoic acid (0.200 g. 0.535 mmol) and the result- 
ing solution was stirred in an oO bath at 50°C for 8 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.078 g. 0.1 61 mmol, 30%). 

Example 227 

N^2-Chk>ropyridin^-v0-5^ 

[031 9] N-(2-Chtoropyridm^^ .4^raoquinon-2-y0methyl-2-acetoxybenzamide 
(0.079 g, 0.163 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to 
obtain the titled compound (0.057 g. 0.129 mmol, 79%). 

Example 228 

N^6^etfK)xypyrimidio^-vO-5^5 t 6^ 

-acetoxybenzamide 

|0320] 4-Amir»-6-methoxypyrrmkfine (0.134 g, 1.070 mmol). triethylamine (0.141 g, 1.390 mmol) and 2-chloro- 
1 .3^imethytimidazcfiniura chloride (0.118 g, 0.695 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.64imethoxy-3-methyt-1 ,44>enzooAflnon-2-yl)methyl-2^cetoxybenzDjc acid (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.120 g, 0.249 mmol. 47%). 

Example 229 

^64rtethoxypvrimidin^- ^ 
[0321J N-<6-Methc*ypyrim^ 

(O060g, 0.1 25 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
g^ncarbonate solution (3 nil), the solution was stirred at rcom tempera 
the reaction sc^on was dHuted wim water ar^ 

and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative dun- 
layer chromatography (chloroform : methanol = 10:1) and then recrystaffized from ether to obtain the titled compound 
(0.040 g. 0.0910 mmol. 73%). 
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Example 230 

N^2-MethoxypyridirH4-yi)-5^5.6^i^ methyt-2-acetoxybenzamide 

5 [0322] 4-AmirK>-2-methoxypyridine (0.167 g. 1.340 mmol), triethylamine (0.176 g, 1.740 mmol) and 2-chJoro 
1 ,3-dimethyKmkiazolinium chloride (0.147 g. 0.869 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5,6-d*irrtetrioxy-3^ethyM,4-benz^ acid (0-250 g, 0.668 mmol) and the result- 

ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 

io by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol - 
10:1) and then recrystalfized from ether to obtain the titled compound (0.200 g. 0.416 mmol, 62%). 

Example 231 

is N-(2-Methoxypyrktin-4-yl)-5-(5.6-<to 

[0323] N^24vlethoxypyridin^yl)-5^5,6Klir^thoxy-3-fTiethyl-1 ,44>enzoo^ncm*2-y0n^thyl-2-acetpxybenzarnide 
(0.100 g, 0.208 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction. 
20 the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound 
(0.050 g, 0.114 mmol. 55%). 

25 Example 232 

5^2,5- Dimethoxy-3,4,64rirnethytbe^ acid 

[0324] 5^2,5-Dirnethoxy-3,4,64rimeth^ acid (0.150 g. 0.455 mmol) was dissolved in acetic 

30 anhydride (3 ml) and the resulting solution was stirred at 80°C for 1 hour. The reaction solution was diluted with water 
and then extracted with ethyl acetate. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2:1 ) 
to obtain the titled compound (0.170 g. 0.454 mmol. 99%). 

35 Example 233 

5^3,5,6-TrimethyM ,4-beruo<H^non»2-yl)methyl-2-acetoxybenzoic acid 

[0325] 5^2,54Dimethoxy^,4,6-trimeth^ acid (1.25 g, 2.56 mmol) was dissolved in a mixed 

40 solution of acetonHrile (30 ml) and water (10 ml) and after adding thereto CAN (3.50 g. 639 mmol), the solution was 
stirred at room temperature for 1 hour. The reaction solution was diluted with water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by silica gel column chromatography (hexane : ethyl acetate = 2:1) and then recrystalfized from ether to obtain 
the tided compound (0.800 g. 1.74 mrnot, 68%). 

45 

Example 234 

N-{5-(3,5,6-Trimethyi-1 ,44>enzoqunon-2-yl)methyl2-acetoxyt^ 

so [0326] 4-Triftuoromethyta ralme (0.176 g. 1.096 mmol), triethylamine (0.111 g. 1.096 mmol) and 2-chloro-1 ,3-dimeih- 
yfimidazofinium chloride (0.1 85 g, 1 .096 mmol) were added to a methylene chloride solution (1 00 ml) of 5-(3.5.6-trime- 
thyt- 1 ,4-benzoo^inorH2-yl)rrtethyl-2-acetoxybenzoic acid (0.250 g, 0.730 mmol) and the resulting solution was stirred 
at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by dtstOafion. The obtained 

55 residue was purified by preparative thin-teyer chromatography (chloroform : methanol = 10:1) and then recrystanized 
from a mixed solvent of ethyl acetate and hexane (1 2) to obtain the titled compound (0.220 g, 0.453 mmol. 62%). 
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Example 235 

N^5^3,5. 6-TrimethyM,44)eruoqw 

[0327] N^5-(3 t 5.6-TrimethyM .4-beittoqumon-2-y!)met^ ( 0 070 g 

0.144 mmol) was dissolved in methanol (4 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystaffized from a mixed solvent 
of ethyl acetate and hexane (1:1) to obtain the titled compound (0.060 g, 0.135 mrnol. 94%). 

Example 236 
N^2<frtor c^yridin-3-y^ 

[0328] 3-Arniric-2-rjhlororjyridine (0.141 g. 1.096mmol).triethylamine(0.111 g. 1 .096 mmol) and 2-chloro-1 ,3-dimeth- 
yfimidazolinium chloride (0.185 g. 1.096 mmol) were added to a methylene chloride solution (100 mi) of^3,5,6-trime- 
myM.4-benzoo^non-2-y^ acid (0.250 g, 0.730 mmol) and the resulting solution was stirred 

at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then recrystalOzed 
from a mixed solvent of ethyl acetate and hexane (2:1) to obtain the titled compound (0.149 g. 0.329 mmol. 45%). 

Example 237 

N^2-Chtoropyridin-3-ylV5 <3,5.6-trimethvl^ ,4-benzoquinon-2-y1) methyt-2-hydroxybenzamide 

[0329] N-(2<*loropyrtoin-^ (0 055 g 

0.121 mmol) was dissolved in methanol (4 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystaDized from a mixed solvent 
of ethyl acetate and hexane (1:1) to obtain the titled compound (0.035 g f 0.0652 mmol, 70%). 

Example 238 
N-(rVn<fin^-yl)-5-(3.5.6^ 

[0330] 4-Aminopyridtne (0.103 g. 1.096 mmol). triethylamine (0.111 g. 1.096 mmol) and 2-chloro-1 .3-dimethyfimida- 
zoltnium chloride (0.185 g, 1.096 mmol) were added to a methylene chloride solution (100 ml) of 5-(3.5,6-trimethy»- 
1 ,4-benzc<iuinofv2-yl)mem^ acid (0.250 g. 0.730 mmol) and the resulting solution was stirred at 

room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation: The obtained 
residue was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol = 95:5) to obtain the titled compound (0.020 g. 0.049 mmol. 7%). 
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Experiment 1 

Effect on Human Lung Cancer-Derived Cell A549 (A549/NF-kBIuc) Containing Stably Introduced Luciferase Plasmid 
. (pNFcB-Luc. Stratagene, U.SA) Regulated by NF-kB Binding Sequence 

5 *" ' 

[0331] Using Upofectamine (Ufetech Oriental, Tokyo). pNFicB-Luc and pSV2neo (Clontech. U.S-A.) were co-trans- 
fected into me A549 cell (ATCC CCL185) and G418 sulfate (1 mg/ml. Ufetech Oriental) was added to the culture 
medium to select cells containing stably introduced pNFxB-Luc A549/NF-kBLuc. 

[0332] The compound obtained in Examples each was added to A549/NF-kBLuc and one hour after that H--1P 
io capable of activating NF-kB was added. The incubation was further continued for 3 hours. As indexed by the luciferase 
activity, the compounds obtained in Examples were revealed to suppress the activation of NF-xB stimulated with of IL- 
1p. The ICgo values thereof are shown in Table below. 
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NF-kB Inhibitory Activity (ICgo) of Substituted Benzoic Add Derivatives: 
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84 pM 




Example 108 




67 pM 




Example 109 




46 pM 
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NF-kB Inhibitory Activity (ICgo) of Substituted Benzoic Acid Derivatives: 


Example 110 




34 pM 


Example 111 




25 pM 


Example 112 




14 pM 


Example 114 




48 pM 


Example 115 




36 pM 


Example 116 




17 pM 


Example 117 




20 pM 


Example 118 




8.3 pM 


Example 119 




13 pM 


Example 120 




1.7 pM 


Example 121 




64 pM 


Example 124 




46 uM 


Example 125 




19 pM 


Example 126 




24 pM 


Example 127 




24 pM 


Example 128 




19 pM 


Example 130 




59 pM 


Example 142 




9 pg/ml 


Example 146 




11 pg/ml 


Example 147 




19 pg/ml 


Example 148 




3 pg/ml 


Example 149 




25 pg/ml 


Example 150 




4 pg/ml 


Example 157 




7 pg/ml 


Example 158 




7 pg/ml 


Example 163 




30 pg/ml 


Example 164 




20 pg/ml 


Example 171 




26 pg/ml 


Example 173 




9 pg/ml 


Example 174 




6 pg/ml 


Example 180 




23 pg/ml 


Example 161 




11 pg/ml 


Example 184 




56 pg/ml 


Example 185 




11 pg/ml 


Example 186 




2 pg/ml 


Example 187 




2 pg/ml 


Example 188 




9 pg/ml 


Example 191 




4 pg/ml 
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NF-kB Inhibitory Activity (ICjo) of Substituted Benzoic Acid Derivatives: 


Example 199 




16 pg/ml 


Example 200 




17 pg/ml 


Example 201 




16 pg/ml 


Example 202 




20ug/mJ 


Example 203 




30 pg/ml 


Example 204 




47 pg/ml 


Example 205 




50 pg/ml 


Example 206 




87 pg/ml 


Example 207 




98 pg/ml 


Example 208 


• • 


19 pg/ml 


Example 214 




10 pg/ml 


Example 216 




10 pg/ml 


Example 220 




66 pg/ml 


Example 221 




46 pg/ml 


Example 222 




77 pg/ml 


Example 223 




81 pg/ml 


Example 224 




24 pg/ml 


Example 225 




24 pg/ml 


Example 226 




19 pg/ml 


Example 227 




20 pg/ml 


Example 228 




64 pg/ml 


Example 229 




59 pg/ml 


Example 235 




5 pg/ml 


Example 237 




5 pg/ml 



Experiment 2 

Effect on in vivo Sepsis Model 

(0333) A mixed solution of N-ecetyt galactosamine (GalN. 20 mg, Sigma) and E polysaccharide (LPS. 5 pg. Sigma) 
was intraperitoneafly administered as a stimulant to a 7-week-otd C3H/HeN female mice and immediately thereafter, 
the compound of Example 112 suspended in a vehicle (0.5% hydroxypropyl cellulose (HPC), produced by Nippon Soda 
Co.. Ltd.) was intra peritoneaRy administered to give a dose of 10 mg/kg, 30 mg/kg or 100 mg/kg. The TNF-a mRNA 
levels and the IL-1p mRNA levels in fiver 60 minutes after the administration of stimulant each was measured by the 
reaMime PCR method, and the TNF-<x levels in plasma after 90 minutes were measured using the mouse TNF-a EUSA 
Wt (Biosource). In the reaMime PCR using PRISM7700 (PE Biosystems Japan) according to the protocol of PCR 
quantitative System (PE Biosystems Japan). mRNA was extracted from the Gver and the TNF-a and IL-10 were detected 
with cONA obtained by Superscript PreampTification System (Ufetech Orient) as a template. For the detection, the 
following primers and TagMan probes were used. 
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TNF-a 

Forward: CAT CTT CTC AAA ATT GGA GTG ACA A 
5 Reverse: TGG GAG TAG ACA AGG TAC AAC CC 

Probe: CAC GTC GTA GCA AAC CAC CAA GTG GA 

IL-1P 

10 Forward: CAA CCA ACA AGT GAT ATT CTC CAT G 

Reverse: GAT CCA CAC TCT CCA GCT GCA 
Probe: CTG TGT AAT GAA AG A CGG CAC ACC CAC C 

15 

[0334] The RNA level in each sample was corrected by the expression level of gtyceraldehyde 3-phosphate dehy- 
drogenase (GAPDH) gene. 

[0335] ELISA was performed according to the manual included in the kit The comparison with the vehicle group was 
performed by the Dunnett's Multiple Comparison test using Stat-View (SAS Institute). 
20 [0336] As shown in Fig. 1 . in the vehicle group, the TNF-a mRNA levels in fiver were markedly increased and the 
TNF-a levels in plasma were also increased. Furthermore, the IL-1 j* mRNA levels in liver were increased. On the other 
hand, in the group administered with the compound of Example 112. the TNF-a mRNA in liver and the TNF-a levels 
in plasma were suppressed dose dependent!^ Also, the IL-ip mRNA levels in liver were suppressed. 

25 Experiment 3 

Effect on Sepsis Model in Oral Adrmnistration 

[0337] Similarly to Experiment 2. a mixed solution of GaIN (20 mg) and LPS (2 pg) was intraperitoneally administered 
30 as a stimulant to a 7-week-old C3H/HeN female mice. Ten minutes before that, the compound of Example 112 or the 
compound of Example 1 57 each suspended In a vehicle (0.5% HPC) was orally administered to give a dose of 1 0 mg/ 
kg. 30 mg/kg or 100 mg/kg. The TNF-a mRNA levels in Bver 60 minutes after the administration of stimulant were 
measured by the real-time PCR method, and the TNF-a levels in plasma after 90 minutes were measured using the 
mouse TNF-a ELISA kit. The comparison with the vehicle group was performed by the Dunnett's Multiple Comparison 
35 test using Stat-View. 

[0338] Also in the group where the compound of Example 112 (Fig. 2) or the compound of Example 157 (Fig. 3) was 
orally administered, the TNF-a mRNA levels in liver and the TNF-a levels in plasma were suppressed dose dependently. 

Experiment 4 

40 

Effect on Acute inflammation in Oral Administration Model 

[0339] On the footpad of the right hind leg of a 5- week-old Wister male rat 0. 1 ml of 1 w/v% X-carrageenin (Sigma) 
was subcutaneously administered. Immediately thereafter, the compound of Example 112orthe compound of Example 

45 157 each suspended in a vehicle (0.5% HPC) was orally administered to give a dose of 100 mg/kg. As. a positive 
control, indomethacin (sigma) was orally administered to give a dose of 10 mg/kg. The foot edema ratio was calculated 
according to the formula: (volume of foot 2 hours after administration of carrageenin - volume of foot before adminis- 
trattonyvolume of foot before administration x 1 00, using a volume meter (TK-101 . manufactured by Unicorn). For the 
cornparison between the vehicle group and the drug administered group, a variance test was performed by the F-test 

so and thereafter. Student's t test was performed when the variance was equal, or Asptn-Wefch's t test was performed 
when the variance was not equal. 

[0340] As shown in Fig. 4 , the compound of Example 1 1 2 and the compound of Example 1 57 significantly suppressed 
the acute inflammation (foot edema) caused by carrageenin through their oral adrmnistration. 

55 

Claims 

1 . A novel substituted benzoic acid derivative represented by the following formula (I): 
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[wherein 

R 1 is the following formula (II): 



O 




or the following formula (HI): 




(III) 



(wherein R 3 , R 4 and R 5 each independently represents a hydrogen atom, an aflcyl group having from 1 to 6 carbons 
or an alkoxy group having from 1 to 6 carbons, and R 9 and R t0 each independently represents a hydrogen atom, 
an alky! group having from 1 to 6 carbons or an acyl group having from 2 to 11 carbons); 

R 2 represents a hydrogen atom, a lower aflcyl group having from 1 to 6 carbons, which may be substituted, 
an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryt group having from 4 to 11 
carbons, which may be substituted, an aralkyl group having from 7 to 14 carbons, which may be substituted, a 
heteroarytaflcyf group having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 
11 carbons; and 

X represents a carboxyf group which may be esterified or amidated]. 
The novel substituted benzoic acid derivative according to claim 1, wherein R 1 is the following formula (II): 



0 




(ID 



(wherein R 3 and R 4 each independently represents a hydrogen atom, a methyl group or a methoxy group). 
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The novel substituted benzoic add derivative according to datm 1 or 2. wherein R 1 is the following formula (II): 



(wherein R 5 represents a hydrogen atom or a methyl group). 

The novel substituted benzoic add derivative according to any one of daims 1 to 3. wherein R 2 is a hydrogen 
atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxyphenyl group, a 3-pyridyt group, a 4-pyridyl 
group, a benzyl group, a 3-pyridylmethyl group, a 4-pyridylmethyl group, an acetyl group, a carboxym ethyl group, 
a methoxycarbonyimethyl group or tert-butoxycarbonylmethyl group. 

The novel substituted benzoic add derivative according to any one of claims 1 to 4. wherein X is a group -COOR 6 
(wherein R 6 represents a hydrogen atom, an alkyt group having from 1 to 6 carbons, which may be substituted, 
or an aralkyl group having from 7 to 14 carbons, which may be substituted) 

The novel substituted benzoic acid derivative according to any one of daims 1 to 4, wherein X is a group -CONR 7 R 8 
(wherein R 7 and R 8 each independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons, 
which may be substituted, an aryt group having from 6 to 1 2 carbons, which may be substituted, a heteroaryf group 
having from 4 to 11 carbons, which may be substituted, an aralkyl group having from 7 to 14 carbons, which may 
be substituted, or a heteroaryiaJkyf group having from 5 to 13 carbons, which may be substituted, or R 7 and R 8 , 
together with the nitrogen atom to which they are attached, represent a heterocydic ring which may further contain 
a nitrogen atom, an oxygen atom, and/or a sulfur atom or may be condensed). 

The novel substituted benzoic acid derivative according to any one of daims 1 to 4 , wherein X is a group -CONR 7 R 8 
(wherein R 7 and R 8 , together with the nitrogen atom to which they are attached, represent a 5-to 8-membered 
nitrogen-containing heterocycfic ring which may contain from 1 to 3 heteroatoms selected from the group consisting 
of a nitrogen atom, an oxygen atom and a sulfur atom, in addition to the carbon atom and the nitrogen atom which 
may be substituted, wherein the carbon atom or sulfur atom on the ring may be an oxide form). 

The novel substituted benzoic acid derivative according to any one of claims 1 to 7, wherein in the following formula 



C 




0 



(II) 



(I): 




R1 is the following formula (II): 
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0 




0 



(ID 



(wherein R 3 and R 4 each represents a methyl group or a methoxy group, and R 5 represents a methyl group); R* 
represents a hydrogen atom, a methyl group, an isopropyf group, a phenyl group, a 3-methoxyphenyf group, a 
3-pyridyl group, a 4-pyridyl group, a benzyl group, a 3-pyricVlrnethyl group, a 4-pyridytmethyl group, an acetyl 
group, a carboxymethyl group, a methoxycarbonyfmethyl group or a tert-butoxycarbonylmethyl group; and X rep- 
resents a carboxyl group which may be esterified or amfdated. 

9. An NF-kB inhibitor comprising the novel substituted benzoic acid derivative according to any one of claims 1 to 8 
or a hydroquinone form or pharmaceutically acceptable salt thereof as an active ingredient. 

10. The NF-kB inhibitor according to daim 9. which is an inhibitor of a gene expression of one or more substances 
selected from the group consisting of IL-1. TNF-ct, IL-2. IL-6. IL-8. iNOS. granulocyte colony-stimulating factor, 
interferon^. ICAM-1. VCAM-1. ELAM-1. major histocompatibility system dass I, major histocompatibility system 
dass II. 0-2 microglobulin, immunoglobulin fight chain, serum amyloid A, angiotensinogen, complement B com- 
plement C4, c-myc, HIV. HTLV-1, SV-40, CMV and adenovirus. 

1 1 . The NF-kB inhibitor according to daim 9 or 10. which is a preventive or therapeutic agent for inflammatory diseases. 

12. The NF-kB inhibitor according to claim 9 or 10. which is a preventive or therapeutic agent for autoimmune diseases. 

13. The NF-kB inhibitor according to daim 9 or 10, which is a preventive or therapeutic agent for viral diseases. 

14. A preventive or therapeutic agent for diseases caused by the activation of NF-kB, comprising as an active ingredient 
a novel substituted benzoic add derivative represented by the following formula (I): 




(wherein 



R 1 is the following formula (II): 




O 



(ID 



or the following formula (til): 
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(III) 



(wherein R 3 . R 4 and R 5 each independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons 
or an atkoxy group having from 1 to 6 carbons, and R 9 and R 10 each independently represents a hydrogen atom, 
an alkyl group having from 1 to 6 carbons or an acyi group having from 2 to 11 carbons); 

R 2 represents a hydrogen atom, a tower alkyl group having from 1 to 6 carbons, which may be substituted, 
an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryl group having from 4 to 11 
carbons, which may be substituted, an araJkyl group having from 7 to 14 carbons, which may be substituted, a 
heteroarylaJkyt group having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 
11 carbons; and 

X represents a carboxyl group which may be esterified or amidated). 
or a hydroquinone form, or a pharmaceutically acceptable salt thereof. 
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